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TIS 1195-2536 (1993) 

Thai Industrial Standard 

for 

Mains Operated Electronic and Related Apparatus for Household 

and Similar General Use: Safety Requirements 

1 Scope 

1 . 1 This standard specifies safety requirements for electronic apparatus and related devices directly or 
indirectly connected to the supply mains, intended for domestic and similar general indoor use and 
not subject to dripping or splashing ; hereinafter refereed to as "apparatus" which are as followed; 

- radio receiving apparatus; 

- television receiving apparatus; 

- amphfiers; 

- independent load transducers and source transducers; 

- motor-driven apparatus which comprise one or more of the above-mentioned apparatus, or 

can be used only in combination with one or more of them, such as radio-gramophones and tape 
recorders; 

- other apparatus obviously provided to be used in combination with the above-mentioned 
apparatus, such as antenna amplifiers, supply apparatus, battery eliminators, cable-connected 
remote control devices; 

- electronic musical instruments; 

- electronic accessories such as rhythm generators, self-contained tone generator, music tuners and 
the like for use with electronic or non-electronic musical instruments. 

Supplementary requirements for splashproof electronic equipment are given in Appendix A. 

1.2 This standard covers the apparatus for use at altitudes up to 2 000 m. above sea level that is designed 
for rated voltage not exceeding 433 V (r.m.s.) between phases in the case of apparatus for three-phase 
supply, or 250 V in all other cases, and is constructed to ensure adequate protection against electric 
shock by the provision of either earthing or special insulation methods. 

2. Definition 

For the purpose of this standard, the following definition applies : 

2. 1 Type test : A product is the complete series of tests to be carried out on a number of specimens 
representative of the type, with the object of determining whether a particular manufacturer can be 
considered to be able to produce products meeting the standard. 

2.2 By hand: The operation does not require the use of an object such as a tool, coin, etc. 

2.3 Accessible part : A part which can be touched by the standard test finger. 

Any accessible area of a non-conducting part is considered as being covered with a conductive layer 
(see clause 9.1.1) 

2.4 Live part : A part contact with which may cause a significant electric shock (see clause 9. 1 . 1). 

2.5 Creepage distance : The shortest distance along the surface of an insulating material between two 
conductive parts. 

2.6 Clearance : The shortest distance in air between two conductive parts. 

2.7 Supply mains : Any power source with an operating voltage of more than 34 V (peak) which is not 



TIS 1195-1993(2536) 



used solely to supply the equipment specified in clause 1.1. 



2.8 Rated supply voltage : The supply mains voltage or mains voltage range (for three-phase supply, the 
line-to-line voltage) for which the manufacturer has designed the apparatus. 

2.9 Part directly connected to the supply mains : A part of an apparatus which is in electrical connection 
with the supply mains in such a way that a connection between the part and either pole of the supply 
mains causes in that connection a current equal to or greater than 9 A. 

J current of 9 A is chosen as the minimum rupturing current of a 6 A fuse. 

In tests to determine which parts are directly connected to the supply mains, fuses in the apparatus in 

the apparatus are not short-circuited. 

2.10 Part conductively connected to the supply mains : A part of an apparatus which is in electrical 
connection with the supply mains in such a way that a connection through a resistance of 2000 Q 
between the part and either pole of the supply mains causes in that resistance a current greater than 
0.7 mA (peak), the apparatus not being connected to earth. 

2.11 Supply apparatus : An apparatus which takes energy from the mains and from which one or more 
other apparatus are fed. 

2. 12 Battery eliminator : A supply apparatus which may be used instead of the battery supply of an 
electronic apparatus. 

2.13 Remote control device : A device for controlling an apparatus from a distance, either mechanically, 

electrically or by means of radiation. 

2. 14 Source transducer : Any apparatus intended to convert the energy of a non-electrical signal to 
electrical energy. 

Examples : gramophone pick-up, microphone, magnetic reproducing head. 

2.15 Load transducer : Any apparatus intended to convert the energy of an electrical signal into another 
form of energy. 

Examples : loudspeaker, record cutting head, picture tube. 

2.16 Portable apparatus : An apparatus specifically designed to be carried easily by hand. However, such 

an apparatus is not considered portable if its mass exceeds 1 5 kg. 

2.17 Terminal device : A part of an apparatus by which connection is made to external conductors or other 
apparatus; it may contain several terminal contacts. 

2.18 Protective earth terminal : A terminal to which are connected parts that must be earthed for safety 
reasons. 

2.19 Functional earth terminal : A terminal to which are connected parts which may be necessary to 
connect to earth for reasons other than safety. 

2.20 Thermal release : A device which prevents the maintenance of excessively high temperatures in 
certain parts of the apparatus by disconnecting those parts from their supply. 

2.21 Protective switch : A device which interrupts the supply mains for safety reasons when a cover is 
opened. 

2.22 Audio amplifier : Either an independent audio amplifying apparatus or the audio amplifying part of an 
apparatus for which this standard applies. 

2.23 Rated load impedance of the output circuit of an audio amplifier : The resistance, specified by the 
manufacturer, by which that output circuit should be terminated. 

2.24 Minimum input voltage fior rated temperature-limited output power ofian audio amplifier : The 
voltage which must be supplied to a given set of input terminals at flat response curve, if adjustable, 
to obtain the rated temperature-limited output power, the apparatus being adjusted for maximum 
sensitivity and the frequency being 1 000 Hz unless otherwise specified by the manufacturer. 



TIS 1195-1993(2536) 

2.25 Minimum input voltage for rated output power of an audio amplifier : The voltage which must be 
supplied to a given set of input terminals at flat response curve, if adjustable, to obtain the rated 
output power, the apparatus being adjusted for maximum sensitivity and the frequency being 1 000 Hz 
unless otherwise specified by the manufacturer. 

2.26 Rated temperature-limited output power of an audio amplifier : The power, specified by the 
manufacturer, which this apparatus is capable of supplying continuously to the rated load impedance 
without exceeding the maximum permissible temperature at any point, the frequency being within the 
range specified by the manufacturer. 

It is possible that for certain frequency ranges, the apparatus can sustain continuously a higher output 
power than the rated temperature -limited output power. 

2.27 Rated output voltage ofian audio amplifier : The voltage at a given set of output terminals which 
corresponds to the rated output power. 

2.28 Rated output power ofian audio amplifier : The sine wave power dissipated in the rated load 
impedance, this power and the corresponding distortion being specified by the manufacturer, the 
frequency being 1 000 Hz, unless otherwise specified by the manufacturer. 

In general, an audio amplifier cannot supply the rated output power for an unlimited period. This 
power appears only for short durations, for example, at peaks of modulation. 

2.29 Rated input voltage ofia loudspeaker : The maximum voltage, specified by the manufacturer, which 
can be supplied to the sound circuit of the loudspeaker, the frequency being 1 000 Hz unless 
otherwise specified by the manufacturer. 

2.30 Rated input impedance ofia loudspeaker : The impedance, specified by the manufacturer, of the sound 
circuit of the loudspeaker, the frequency being 1 000 Hz unless otherwise specified by the 
manufacturer. 

2.3 1 Rated input power ofia loudspeaker : The maximum power, specified by the manufacturer which can 
be supplied to the sound circuit of the loudspeaker, the frequency being 1 000 Hz unless otherwise 
specified by the manufacturer. 

In general, the rated input power cannot be supplied continuously to the loudspeaker. This power 
appears only for short durations, e.g. at peaks of modulation. 

2.32 Printed board : A base material cut to size, containing all holes and bearing at least one conductive 
pattern. 

2.33 Conductive pattern : A configuration formed by electrically conductive material of a printed board. 

2.34 Basic insulation : An insulation applied to live parts to provide basic protection against electric shock. 

2.35 Supplementary insulation : An independent insulation applied in addition to basic insulation in order 
to provide protection against electric shock in the event of a failure of the basic insulation. 

2.36 Double insulation : An insulation comprising both basic insulation and supplementary insulation. 

2.37 Reinfirced insulation : A single insulation system applied to live parts which provides a degree of 
protection against electric shock equivalent to double insulation under the conditions specified in this 
standard. 

The term "insulation system" does not imply that the insulation must be one homogeneous piece. It 
may comprise several layers which cannot be tested singly as supplementary or basic insulation. 

2.38 Class I apparatus : An equipment in which protection against electric shock does not rely on basic 
insulation only, but which includes an additional safety precaution in such a way that means are 
provided for the connection of accessible conductive parts to the protective (earthing) conductor in 
the fixed wiring of the installation in such a way that accessible conductive parts cannot become live 
in the event of a failure of the basic insulation. 

Such apparatus may have parts consisting of Class II construction. 

2.39 Class II apparatus : An equipment in which protection against electric shock does not rely on basic 
insulation only, but in which additional safety precautions, such as double insulation or reinforced 
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insulation, are provided, there being no provision for protective earthing or reliance upon installation 
conditions. 

2.40 All-pole mains switch : A switch or switching system which is intended to disconnect all parts of the 
apparatus, except those indicated in clause 14.6.1, from all poles of the supply mains. 

One example of a switching system is a combination of a relay and a switch controlling the relay. 

2.41 Single-pole mains switch : A switch or switching system which is intended to disconnect all parts of 
the apparatus, except those indicated in clause 14.6.1, from one pole only of the supply mains. 

One example of a switching system is a combination of a relay and a switch controlling the relay. 

2.42 Functional switch : A switch or switching system, other than an all-pole mains switch or a single -pole 
mains switch, situated anywhere in the circuit of the apparatus and which can interrupt the intended 
ftinction, such as sound or vision. 

One example of a switching system is a combination of a relay and a switch controlling the relay. 

2.43 Non-clipped output power of an audio amplifier : The maximum attainable sine -wave power dissipated 

in the rated load impedance, measured at 1 000 Hz at the onset of clipping. 

In case where the amplifier is not intended for operation at 1 000 Hz, a test frequency at the nominal 

peak response of the amplifier shall be used. 

2.44 Electronic musical instrument : An electronic apparatus that produce music under the 
player such as an organ, piano or music synthesizer. 



3. General requirements 



3.1 The apparatus shall be so designed and constructed as to present no danger, either in normal use or 
under fault conditions, providing particularly: 

- personal protection against electric shock; 

- personal protection against the effects of excessive temperature; 

- personal protection against the effects of ionizing radiation; 

- personal protection against the effects of implosion; 

- personal protection against the effects of mechanical instability and of moving parts; 

- protection against fire. 

In general, compliance is checked by tests under normal operating conditions as specified in clause 
4.2 and under fault conditions as specified in clause 4.3 

4. General conditions for tests 



4.1 Conduct of tests 

4.1.1 Tests according to this standard are type tests. 

4. 1 .2 All tests are carried out on one and the same apparatus in the order of the clauses, as far as this is 
possible. 

4. 1 .3 Unless otherwise specified, tests are made under normal operating conditions at an ambient 
temperature within the range of 15 C to 35 C, a relative humidity of 45% to 75% and an air 
pressure of 860 mbar to 1 060 mbar. 

In case the test results are to be used as referee, test conditions are given in Table 1. 
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Table 1 specified conditions 
(clause 4.1.3) 



Test conditions 


specified values 


Temperature 
Relative humidity 
Air pressure 


27 ± 2°C 

65 ± 5% 

860 to 1060 mbar 



4. 1 .4 Unless otherwise specified: 

- the currents and voltages are substantially sinusoidal; 

— measurements of voltages and currents are carried out with instruments which do not 
appreciably affect the values to be measured. 

4.1.5 In the case of an audio amplifier, the rated output po wer is supplied to the rated load impedance by 
applying a standard signal taken from a white-noise signal generator. The signal is supplied to the 
apparatus via a double RC low-pass filter with a time constant x = 250 ]is and a double RC high- 
pass filter with a time constant T= 5 ms (see Figures 2a and 2b). 

The output measuring equipment shall be frequency and waveform independent 

If appropriate, the standard signal may be used to modulated a carrier wave. 

4.2 Normal operating conditions normal operating conditions are considered to consist of the most 
unfavourable combination of the following conditions.; 

4.2. 1 Any position of normal use of the apparatus, normal ventilation not being impeded. 

This will be obtained by positioning the apparatus on a horizontal support having dimensions not 
smaller than that of the apparatus base, leaving a free space of not less than 5 cm depth behind the 
apparatus. 

This condition does not apply, when determining the accessible parts with the test finger in 
accordance with clause 9.1.1. 

Tests on apparatus intended to be part of an assembly not provided by the apparatus manufacturer, 
shall be carried out according to the instructions for use provided by the manufacturer, specifically 
those dealing with the proper ventilation of the apparatus. 

4.2.2 A supply voltage ofO. 9 times or 1. 1 times any rated supply voltage for which the apparatus can be 
set 

In case of doubt, the test may also be performed at the rated value of the supply voltage. 
For apparatus having a rated supply voltage range not requiring the adjustment of a voltage setting 
device, a supply voltage of 0.9 times the lower limit or 1. 1 times the upper limit of any rated supply 
voltage range: if necessary, a supply voltage ofO. 9 times or 1. 1 times any nominal supply voltage 
within the range marked on the apparatus. 

Any rated frequency of the supply voltage. 
For a.c/d.c. apparatus, a.c. or d.c. supply. 

4.2.2) Any position of controls which are accessible to the user for adjustment by hand, except voltage 

setting devices complying with clause 14. 8 and taking into account the conditions specified in clause 

4.2.6. 

Any remote control device connected or not. 

4.2.4 Any earth terminal being connected to earth or not, and either pole of the isolated supply source, 
used during the test, being earthed. 

4.2.5 The apparatus being used for reception or reproduction or not. 
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4.2.6 In addition, for an audio amplifier 

a) the terminals of each input circuit short-circuited or not; 

b) the apparatus operated in such a way as to deliver one-eighth of the rated output power to the 
rated load impedance, using the standard signal described in clause 4. 1. 5 or 

the apparatus operated in such a way as to deliver one-eight of the non-clipped output power to 
the rated load impedance using the standard signal described in clause 4. J. S. 

where clipping is not possible, one-eighth of the maximum attainable power is taken. 

c) if the rated temperature-limited output power is marked on the apparatus, the apparatus 
operated in such a way as to provide the rated temperature-limited output power to the rated load 
impedance, using the standard signal described in clause 4.1.5; 

d) the rated load impedance of any output circuit being connected or not. 

The above test conditions should be maintained for as short a time as is necessary to make the 
relevant measurements. 

e) organs or similar instruments which have a tone-generator unit operated with any combination of 
two bass pedal keys, if any, and ten manual keys depressed, and all stops and tabs which can 
increase the output power being activated. 

For an electronic musical instrument which does not generate a continuous tone, the standard 

signal described in clause 4. 1. 5 is applied to the signal input terminal or to the appropriate input 

stage of the amplifier. 

When measuring the non-clipped output power of audio amplifiers used in electronic musical 

instruments not having an external input terminal, the test signal is applied to the appropriate 

input stage ofithe audio amplifier, the output power being measured across the rated load 

impedance. 

A. 2.1 For motor-driven apparatus, load conditions in accordance with the instructions fior use given by 
the manufacturer or the conditions ofiload which may reasonable be assumed if these are less 
favourable. 
When testing motor-driven apparatus, other parts of the apparatus are not disconnected during the 

test. 

4.2.8 Apparatus supplying power to other apparatus fior example battery eliminators, loaded to give its 
rated power or not loaded. 

4.2.9 A battery eliminator having the dimensions specified fior a standard battery or an assemble of such 
batteries is tested in a battery compartment ofithe most unfiavourable design. 

A battery eliminator to be used inside apparatus, fior which it is intended, is tested within such 
apparatus, according to the manufacturer 's instructions. 

4.2.10 Apparatus intended to be used with optional detachable legs or stands supplied by the manufacturer 
ofithe apparatus are tested with or without the legs or stands fitted. 

4 . 3 Fault conditions 

Operation under fiault conditions denotes that, in addition to the normal operating conditions 
mentioned in clause 4.2. each ofithe fiollowing conditions applied in turn and, associated with it, those 
other fiault conditions which are a logical consequence. 

Examination ofithe apparatus and its circuit diagram will generally show the fiault conditions which 
should be applied. These are applied in sequence in the order which is most convenient 

4.3.1 Short circuit across creepage distances and clearances if they are less than the values indicated by 
curve A in Table 2. 

If an insulating part contains a groove of less than I mm width, the creepage distance is not 
measured over the surface of the groove but only across its width. 

If a clearance consists of two or more air gaps in series separated by conductive part any gap ofiless 
than I mm width is ignored in computing the total distance unless the total distance as required in 
Table2 is less than I mm. However, individual gaps ofiless than 0.5 mm are ignored. 
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This does not imply that dimensional requirements of insolations specified in clause 9.3.7 and 9.3.8 

can be ignored. 

If an insulating barrier consists of two parts separated by a capillary slit, the path along the slit must 

be taken into account when measuring creepage distances and clearances. 

The specified creepage distances and clearances are the minimum actual separations taking into 

account tolerances in assemblies and piece-parts. 

Guidance for the determination of creepage distances and clearances involving enamelled wires is 

given in clause 4.3.3. 

In the determination of creepage distances and clearances between accessible parts and live parts. 

when using the standard test finger, any accessible zone of a non-conductive part is considered as 

being covered with a conductive layer (see Figure I, as an example). 

The voltages mentioned in Table 2 are determined with the apparatus connected to the rated supply 
voltage after the steady state has been reached. 

Creepage distances and clearances are measured with conductors and plugs in their normal 
positions. 

Between conductors, one of which may be conductively connected to one pole of the supply mains 
which are on a printed board complying with the pull-off and peel strength requirements specified in 
TIS 703 : Copper-clad laminated sheet for printed circuits .-phenolic cellulose paper, TIS 704 : 
Copper-clad laminated sheet for printed circuits : epoxide cellulose paper, TIS 705 : Copper-clad 
laminated sheet for printed circuits : epoxide woven glass fabric. 
The dimensions of Table 2 are replaced by the values calculated from the formula: 

log d = 078 log V 

300 

with a minimum ofO. 5 mm. 

Where d = the distance in millimetres 

V = the peak value of the voltage in volts. 
The distances can be determined by reference to Figure 13. 

This reduction in creepage distances is permitted only as far as overheating is concerned (see clause 
11.2) 

The above reduced values apply to the conductors themselves, but not to mounted components or 
associated soldered connections. 
Coverings of lacquer or the like on printed boards are ignored when calculating the distances. 
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Table 2 Creepage distances and clearances 
(clause 4.3.1, clause 4.3.3, clause 8.2, clause 9.3.5, clause 9.3.11 and clause 13.1) 
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Peak value of the voltage, in V 



For parts conductively connected to the supply mains with voltages in the range of 220-250 V (r.m.s.), the 
dimensions are equal to those related to 354 Vpeak. 

For voltages over 4 000 V peak, the voltage test is used to determine whether the creepage distances or 

clearances 
should be short-circuited or not (see clause 10.3) 

A voltage across the basic insulation is determined by short-circuiting the supplementary insulation and vice 
versa 

The graphs of Table 2 are defined by the following: 

Curve A: 34 V corresponds to 0.6 mm 

354 V corresponds to 3.0 mm 

Curve B: 34 V corresponds to 1.2 mm 

354 V corresponds to 6.0 mm 

Under certain conditions, these distances may be reduced as given in clauses 4.3.3 and 9.3.5. 

4.3.2 Short-circuit across, or if applicable, interruption of: 
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- heaters in electronic tubes; 

- insulation between heaters and cathodes of electronic tubes; 

- spacings in electronic tubes, excluding picture tubes; 

- semiconductor devices. 
Interruption offilaments in dial lamps. 

If electronic tubes are so constructed that a short circuit between certain electrodes is highly 
improbable or even impossible, the electrodes concerned need not be short-circuited. 

4.3.3 Short circuit across insulation consisting of covering of lacquer, enamel or textile. Such coverings 
are ignored in assessing the creepage distances and clearances specified in Table 2. However, if 
enamel forms the insulation of a wire and withstands the voltage test prescribed for Grade 2 oflEC 
317 : Specifications for Particular Types of Winding Wires. Clause 13, it is considered as 
contributing 1mm to those creepage distances and clearances. 

This clause does not imply a need to short-circuit the insulation between turns of coils, insulating 
sleeves or tubings. 

4.3.4 Short circuit across variable capacitors with air dielectric. 

4.3.5 Short circuit across insulating parts, the short-circuiting of which might cause an infringement of the 
requirements regarding protection against electric shock or overheating, with the exception of 
insulating parts which comply with the requirements of clause 10.3 

4.3.6 Short circuit or disconnection, whichever is more unfavourable, of capacitors, resistors or inductors 
other than transformers and motors, the short-circuiting or disconnection of which might cause an 
infringement of the requirements regarding protection against electric shock or overheating. 

These fault conditions do not apply to: 

- resistors complying with the requirements of clauses 11 2 and 14. 1; 

- inductors complying with the requirements of clause 14. 3; 

- capacitors complying with the requirements of clause 14.2, provided that the voltage at their 
terminals does not exceed 354 V (peak). 

In order to determine which are the insulating parts and the components (mentioned in clauses 4.3.5 
and 4.3.6), the short-circuiting or disconnection of which might cause an infringement of the 
requirements regarding protection against electric shock or overheating, the apparatus is inspected and 
its circuit diagram is studied. 

4.3.7 loosening, by a quarter of a turn, unlocked screws or similar devices which are used for fixing covers 
over live parts. 

4.3.8 Stopping ofifiorced cooling. 

4.3.9 For audio amplifiers: 

- the connection of the most unfavourable load impedance to the output terminals, including short 
circuit; 

- the apparatus operated so as to deliver any output power from zero up to the rated output power 
to the rated load impedance, using the standard signal described in clause 4. 1 5. 

- the delivery ofiany output power firom zero up to the non-clipped output power to the rated load 
impedance, using the standard signal described in clause 4.1.5 

4.3.1 blocking ofimoving parts ofi apparatus provided with: 

— motors having a locked rotor torque smaller than thefiull load torque; 

— motors intended to be started by hand; 

— motors with moving parts which can be jammed by mechanical failures or by handling of the 
equipment ifisuch afiailure or handling is probable 

4.3.11 Continuous operation ofi motors, relay coils or the like, intended fior short-time or intermittent 
operation, ifi continuous operation may occur accidentally. 
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4.3.12 Short-circuit of the capacitors of the auxiliary winding circuit of motors, with the exception of self- 
healing capacitors (e.g. of the metallized paper type). 

4.3.13 For terminal devices of apparatus, for example, battery eliminators, supplying po wer to other 
apparatus, except for mains socket-outlets directly connected to the supply mains, connection of the 
most unfavourable load impedance, including short circuit 

4.3.14 Simultaneous connection to alternative types of supply permitted by the design, unless this is 
prevented by the construction. 

5. Marking and labelling 

5.1 General 

5.1.1 Numbers, letters or marks on the apparatus in accordance with the requirements of clauses 5.2, 
clause 5.3, clause 5.4 and clause 5.6 shall be indelible, legible and easily discernible when ready for 
use, in such a way that there can be no misunderstanding; 

Compliance is checked by inspection and by rubbing lightly with apiece of cloth soaked with 
petroleum spirit or water for 15 s. 

Numbers, letters or marks should preferably be put on the exterior of the apparatus, excluding the 
bottom. It is, however, permissible to put it on another place that is easily accessible by hand, e.g. 
under the lid or under and easily removable turntable of a record-player, or on the exterior of the 
bottom of a small and light apparatus, provided that the location of the marking is given in the 
instructions for use. 

5. 1 .2 Letter symbols for quantities and units shall be in accordance with lEC 27 
Graphical symbols shall be in accordance with lEC 417 

Fuse holders shall be marked in accordance with clause 14.5.2 

Mains switches shall be marked in accordance with clause 14.6.7. 
Compliance is checked by inspection. 

5.2 Labelling 

The apparatus shall be identified by: 

a) Name of manufacture or factory, or registered trade mark; 

b) model number or name. 

c) Serial number 

d) Country of origin 



D 



Compliance is checked by inspection. 

It is not prohibited to mark Class II apparatus with the double square symbol 

This symbol shall be so placed that it will be obvious that it is a part of the technical information and 

is unlikely to be confused with the manufacturer's name or trade mark. 

5 . 3 Mains supply 

The apparatus shall be marked with the following information: 

a) Nature of supply: 

- a.c. only with the symbol ~ ; 

- d.c. only with the symbol - or — 
Note see note 1), clause 5.4 

b) Rated supply voltage or range of the rated supply voltages which can be applied without operating 
a voltage setting device. 

c) Apparatus which can be set to different rated supply voltages shall be so constructed that the 
indication of the voltage to which the apparatus is set is discernible on the apparatus when ready 
for use. If the apparatus is so constructed that the user can alter the supply voltage setting, the 
action of changing the setting shall change also the indication. 

10 
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If the apparatus is provided with more than one voUage setting device, it shall be clear whether all 
devices shall be set for the same voltage. 

d) Rated mains frequency (or range of frequencies) in hertz, if safety is dependent on the use of the 
correct mains frequency. 

e) If there is a socket-outlet to provide power to other equipment, the voltage (if different from the 
supply voltage) and the power or current which may be drawn. 

Compliance is checked by inspection. 

5.4 Terminal devices 

Terminal devices shall be marked with the following symbols: 

a) Protective earth terminal, if any: /^^ 

b) terminal devices which are live under normal operating conditions, with the exception of terminals 

for mains supply and mains socket-outlets I . The flash shall point to the terminal device. 

This symbol may only be used to indicate the existence of a live terminal and may not be used to label 
non-live terminals for the purpose of avoiding more stringent insulation requirements. 

Compliance is checked by inspection; the marking of a protective earth terminal need not be 
discernible from the outside (see clause 15.2). 

For information purposes, it may be useful: 

1) to mark apparatus suitable for both a.c. and d.c. with the symbol ~ 
Note see clause 5. 3. a) 

2) to mark each terminal device of an independent loudspeaker with any two of the following: 

- the rated input voltage or range of rated input voltages: 

- the rated input impedance or range of input impedances; 

- the rated input power; 

3) to give, for the testing of audio amplifiers the following: 

- rated output power: 

- rated temperature -limited output power; 

- rated load impedances, or rated output voltages, of all output circuits; 

- minimum input voltage for rated output power; 

- minimum input voltage for rated temperature-limited output power; 

- range of signal frequencies for which the apparatus is designed. 

5.5 Where in a manufacturer's service documentation (for example in circuit diagrams or lists of 
components) a symbol is used to indicate that a specific component shall be replaced only by the 
component specified in that documentation for safety reasons, the following symbol shall be used: Jl 
This symbol shall not be placed on components or on printed boards. 

Compliance is checked by inspection. 

5 . 6 Instructions for use 

For mains powered apparatus which can also be powered by batteries, the instructions for use shall 
state that the apparatus shall not be exposed to dripping or splashing. 

Compliance is checked by inspection. 

5.7 Replaceable thermal releases 

For replaceable thermal releases, adequate information shall be provided so as to ensure their correct 
replacement. This information shall be marked either on or close to the thermal release or be given in 
the service documentation. 

Compliance is checked by inspection. 
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6. Ionizing radiations 

The apparatus shall be so constructed that personal protection against ionizing radiation is provided. 

Compliance is checked by measuring the radiation produced by the apparatus. 

The exposure rate at any readily accessible point is determined under normal operating conditions, 
by means of a radiation monitor with an effective area of 10 cm , at a distance of 5 cm from the outer 
surface of the apparatus. 

All controls accessible from the outside by hand or by a screwdriver or any other tool, and those 
internal adjustments or presets which are not locked in a reliable manner, are adjusted so as to give 
maximum radiation whilst maintaining an intelligible picture for I h, at the end of which the 
measurement is made. 

Soldered joints and paint lockings are examples of adequate locking. 

The exposure rate shall not exceed 36 p. A/kg (0. 5 mR/h) (see International Commission for 
radiological Protection ) (ICRP publication 15 (1969) clause 289) 

A picture is considered to be intelligible if the following conditions are met: 

- a scanning amplitude of at least 70% of the usable screen width; 

- a minimum luminance of 50 cd/n^ with locked blank raster provided by a test generator; 

- a horizontal resolution corresponding to at least 1. 5 MHz in the centre, with a similar vertical 
degradation; 

- not more than oneflashoverper 5 min. 

7. Heating under normal operating conditions 

7. 1 In normal use, no part of the apparatus shall attain an unsafe temperature. 

Compliance is checked by measuring the temperature under normal operating conditions when a 

steady state has been attained. 

hi general, a steady state is assumed to be attained after 4 h of operation. 

In the case of windings, temperatures are determined by the change-in-resistance method, in other 

cases, by any other suitable method. 

Care should be taken that during the measurement of the resistance of windings the influence of 

circuits or loads connected to these windings is negligible. 

Temperature rises shall not exceed the values given Table 3. 

Fuse- links, if any, shall not operate during the test 

7.2 Insulating material supporting parts conductively connected to the supply mains shall be resistant to 
heat if, in normal use, these parts carry a current exceeding 0.5 A and might dissipate substantial heat 
due to imperfect contact. 

Compliance is checked by subjecting the insulating material to the test specified under a) in Note I of 

Table 3. 

The softening temperature of the insulating material shall be at least I5(fC. 

In those cases where two groups of conductors, each supported by insulating parts, can be rigidly 
connected or joined together (e.g. by plug and socket), one only of the insulating parts need meet the 
test. Where one of the insulating parts is fixed in the apparatus, this part must meet the test. 

Examples of parts which might dissipate substantial heat in normal use are contacts of switches and of voltage 
adaptors, screw terminals and fuse holders. 
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TABLE 3. Permissible Temperature rise 
(Clause 7.1, clause 7.2 and clause 11.2) 



in Kelvin 



Parts of the apparatus 


permissible temperature rise 


Normal operating 
conditions 


Fault conditions 


External parts 

Metal parts knobs, handles, etc. 

enclosure Note I) 
Non-metallic parts knobs, handles, etc. (Note 2) 

enclosures (Note I. Note 2) 


20 
30 
40 

50 


55 
55 
55 

55 


Inside of enclosures of wood 

of insulating material 


50 

(Note 3) 


80 
(Note 3) 


Windings (Note 4) 

Wires insulated with non-impregnated silk, cotton, etc. 
Wires insulated with impregnated silk, cotton, etc. 
Oleoresinous enamelled wires 
Wires enamelled with polyvinylformaldehyde or 
polyurethane resins 


45 
60 
60 

75 


65 
90 

125 

140 


Core laminations 


As for the relevant windings 


Supply cords and wiring 

-Insulated with ordinary polyvinyl chloride 

not under mechanical stress 
under mechanical stress 

-Insulated with natural rubber 


50 
35 
35 


90 
90 
90 


Other insulations (Note 4, Note 5) except thermoplastic 
Non-impregnated paper 
Non-impregnated cardboard 

Impregnated cotton, silk, paper and textile, urea resins 
laminates, bonded with phenol-formaldehyde resins, 
phenol-formaldehyde mouldings with cellulose fillers 
Phenol-formaldehyde mouldings with mineral fillers 
laminates bonded with epoxy resins 
Natural rubber 


45 
50 
60 

75 
85 

no 

35 


60 
70 
80 

100 
120 
140 

90 


Thermoplastic materials (Note 6) 


(Note 7) 
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The values of the temperature rises are based upon a maximum ambient temperature of 45°C, but the 

measurements 
are made under normal operating conditions. 
Notes I. For areas having no dimension exceeding 5 cm and which are not likely to be touched in normal 

use, 

temperature rises up to 55 K are allowed under normal operating conditions. 

2. If these temperature rises are higher than those allowed by the class of the relevant insulating 
material, the 

nature of the material is the governing factor. 

3. The permissible temperature rises for the inside of enclosures of insulating material are those 
indicatedfor 

the relevant materials. 

4. For the purpose of this standard, the permissible temperature rises are based on the 
recommendations in 

TIS 416. Thermal Evaluation and Classification of Electrical Insulation. The material quoted 
above are shown only as examples. If materials other than those listed in TIS 416 are used, the 
maximum temperatures should not exceed those which have been proved to be satisfactory. 

5. The table does not apply to materials used in the construction of resistors. 

6. Natural and synthetic rubbers are not considered as being thermoplastic materials. 

7. Due to their wide variety, it is not possible to specify permissible temperature rises for 
thermoplastic 

materials. While the matter is under consideration, the following method shall be used: 

a) a softening temperature of the material is determined on a separate specimen, under the 
conditions 

specified in ISO 306, modified as follows: 

- the depth ofpenetration is 0. 1 mm: 

- the total thrust of 10 N is applied before the dial gauge is set to zero or its initial reading 
noted. 

b) the temperature limits to be considered for determining the temperature rises are: 

- under normal operating conditions, a temperature I(fC lower than the softening 
temperature as 

obtained under a): 

- under fault conditions, the softening temperature itself. 

8. Heating at elevated ambient temperatures 

8. 1 Resistance to heat without external forces 

The apparatus shall be sufficiently resistant to heat. 

Compliance is checked under normal operating conditions, the ambient temperature however being 

between 45°C and 50°C. 

The duration of the test is 4 h. 

The test room or cabinet, with the apparatus in it, is brought to the temperature mentioned and 

maintained at that temperature during the test. 

After the test the apparatus shall show no damage within the meaning of this standard. 

At the temperature attained during the test sealing impregnating compounds shall not become fiuid 

to such a degree that protection against electric shock hazard becomes insufficient. 

Components failing during this test due to the ambient temperature being over 45°C, may be replaced 

in so far as their failure does not affect safety. 

If a component is very sensitive to heat, it is advisable to carry out the test at a temperature as near as 

possible to 45°C. 

If the premature operation of a temperature -limiting device would prevent the test from being carried 

out, this device is rendered inoperative. 
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8.2 Resistance to heat with external forces 

The enclosure of the apparatus shall be sufficiently resistant to external forces at elevated 

temperatures. 

Compliance is checked by the following tests, at the maximum temperature of each part of the 

enclosure attained during the test under clause 8. 1. 

By means of a rigid test fnger according to figure 3b, a force of 50 N, directed inwards, is applied for 

10 s to different points of the surface, including textile coverings of loudspeakers. 

By means of a test-hook as shown in Figure 4, a force of 20 N, directed outwards, is applied for 10 s, 

at all points where this is possible. 

The apparatus need not be connected to the mains during these tests. 

During the tests, the distances between accessible metal parts and live parts shall not become less 

than the values given in Table 2 or the reduced values specified in clause 9. 3. 5, where applicable. 

Live parts shall not become accessible 

Textile coverings shall not touch live parts. 

After the tests, the apparatus shall show no damage in the sense of this standard. 

The force shall be so exerted by the tip of the test finger as to avoid wedge or lever action. 
A rigid test finger loaded as above should be applied around any opening, or at any place where 
deformation could cause an opening. At the same time, a jointed test finger is applied without force to 
determine if live parts have become accessible. 

9. Shock hazard under normal operation conditions 

9. 1 Testing on the outside 
9.1.1 General 

Accessible parts shall not be live. 

The following terminal devices shall not live even if inaccessible : 

- terminal devices for antenna and earth ; 

- any terminal device provided on the apparatus for the connects ion of a load and source 

transducer either directly or through and amplifier. 
As an exception, a terminal device provided for the connection of an independent loudspeaker 
may be live but shall not be conductively connected to the supply mains. 

- terminals of an antenna amplifier intended for the connection to a receiving apparatus ; 

- output terminals of battery-eliminators. 

Other terminals shall not be live unless they are marked with the symbol of Item b) of clause 
5.4 
This requirement does not apply to terminal devices provided for connection the apparatus to a 
supply or to socket-outlets intended to provide power to other apparatus. 
In order to determine whether apart is accessible (see clause 2. 3), the jointed test finger 
according to Figure 3a, or the rigid test finger according to Figure 3b, is applied in every 
possible position, in a manner indicated in clause 8.2. The test is carried out on all outer 
surfaces, including the base. 
An electrical contact indication with a voltage of approximately 40 V is recommended to show 
contact with conductive parts. 

In order to verify that apart or terminal contact is not live, the following measurements are carried 
out between any two parts or contacts, then between any part or contact and either pole of the supply 
source used during the test Discharges shall be measured to earth, immediately after the interruption 
of supply, ensuring that the method of interruption of the supply does not break the connection to 
earth of one of the poles of the supply source. 

The part or terminal contact is not live if: 

a) from terminal devices for antenna and for earth, the current measured through a non-inductive 
resistance of 2 000 Q. does not exceed 0. 3 mA (peak) a. c. or 2 mA d.c. and moreover, from a 
terminal device for antenna the discharge does not exceed 4.5 jxC; 
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b) from each other part or contact, the current measured through a non-inductive resistance of 50 
000 does not exceed 0. 3 mA (peak) a. c or 2 mA d.c. and moreover: 

- for voltages between 34 V (peak) and 450 V (peak), the capacitance does not exceed 0. 1 \lF; 

- for voltages between 450 V (peak) and 15 kV (peak), the discharge does not exceed 45 \iC; 

- for voltages over 15 kV (peak), the energy of the discharge does not exceed 350 mJ. 

For frequencies above 1 kHz, the limit ofO. 3 mA (peak) is multiplied by the value of the frequency in 

kilohertz but shall not exceed 30 mA (peak). 

The values indicated for the capacitances are rated values. 

The test under Item b) establishes that, if the voltage at the part exceeds 34 V (peak) a.c. or 100 V 

d.c. the source impedance is such that a current greater than 0.3 mA (peak) a.c. or 2 mA d.c. cannot 

be drawn through a resistance of 50 000 Q. 

9.1.2 Operating shafts 

Live operating shafts shall be adequately protected. 

Compliance is checked by means of a free hanging endless metal test chain of 2 mm diameter, 
having small links. It shall not be possible to make electrical contact with the shafts and the fixing 
screws there on from the outside. 

An example of the type of test chain is shown in Figure 5. 

9.1.3 Ventilation holes 

Ventilation and other holes over live parts shall be so designed that a suspended foreign body 

(for example a necklace) introduced into the apparatus shall not come into contact with any live part 

Compliance is checked by inserting through the holes a metal test pin with a diameter of 4 mm and a 
length of 100 mm. The test pin is suspended freely from one end, the penetration being limited to its 
length. 

The test pin shall not become live. 

9. 1 .4 Terminal devices 

The use of a single-pole plug or a bare wire to make connection with a contact of a terminal device 
for earth, aerial, load transducers or source transducer (the exception of those marked with the 
symbol of clause 5.4.b) shall not involve the risk of an electric shock. 

Compliance is checked by a test pin according to Figure 6, within 25 mm measured from each 
bushing of the terminal device, is applied in every possible position in case of doubt with a force of 
ION. 

9.1.5 Pre-set controls 

If a hole giving access to pre-set controls is marked as such on the enclosure and the setting of this 
control requires a screwdriver or other tool, the adjustment of the control shall not involve the risk of 
a shock. 

Compliance is checked by inserting through the opening a metal test pin having a diameter of 2 mm 

and a length of 100 mm. 
The test pin is applied in every possible position, in case of doubt with a force of ION. The pin shall 

not become live. 

9.1.6 Mains voltage adjustment 

The operation of changing by hand the setting for the voltage or nature of supply shall not involve a 

risk of electric shock. 

Compliance is checked by application of the tests of clause 9. 1 1 

9.1.7 Withdrawal of mains plug 

Apparatus intended to be connected to the supply mains by means of a mains plug shall be so 
designed that there is no risk of electric shock when touching the pins or contacts of the plug after 
its withdrawal from the socket-outlet. 

Compliance is checked by the following test. 
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The apparatus is operated undernormal operating conditions. The mains switch, if any, is then 
moved to the off-position, unless it is more unfeivourable to keep it in the onposition, and the 
apparatus is disconnected from the supply mains by means of the plug. 

Two seconds after withdrawal of the plug, no pin shall be live, the measurement being made 
according to clause 9. J. I, b) between a pin and any other contact on the plug. 

In order to reasonably cover the most unfavourable situation the test may be repeated up to ten 
times. 

9.2 Removal of protective covers 

A part which becomes accessible by the removal by hand of a cover shall not be live. 

This requirement applies also to internal parts of battery compartments which become accessible by 

the removal of a cover either by hand or with the use of a tool, coin etc., when replacing the 

batteries.An exception is made in the case of batteries which are not intended to be replaced by the 

user (e.g. batteries for memories). 

Compliance is checked by application of the tests of clause 9. J. J, except that discharges are 

measured 2 s after interruption of the supply. 

Any removable part of a voltage setting device is considered to be a protective cover. 

9.3 Constructional requirements 

9.3. 1 The insulation of live parts shall not be provided by hygroscopic materials, such as non- 
impregnated wood, paper and similar fibrous materials. 

Compliance is checked by inspection and, in case of doubt by the following test 

A specimen of the material, as specified in Clause 9 ofIECI67 is subjected to the conditions 

described in lEC 68-2-3 for 7 day ' (168h) 

After this test, the specimen shall withstand the tests of clause 10. 3. 

If necessary, the test is made on more than one specimen. 

9.3.2 The apparatus shall be so constructed that there is no risk of an electric shock from accessible 
parts or from those parts rendered accessible following the removal by hand of a cover. 
Compliance is met by satisfying the requirements of clause 9.3.3 or clause 9.3.4. 

9.3.3 For Class 1 apparatus, the accessible metal parts (except for those parts of the apparatus which 
are of Class 11, see clause 2.3.8) shall be separated from live parts by basic insulation meeting the 
requirements of clause 9.3.4a). 

This requirement does not apply to insulation the short-circuiting of which does not cause any 
shock hazard for example, if one end of a secondary winding of a separating transformer is 
connected to an accessible metal part, the other end need not meet any special insulation 
requirement with regard to the same accessible metal part. 

Class I apparatus shall be provided with a protective earth terminal or contact to which accessible 
metal parts shall be reliably connected, except those insulated from live parts by insulation 
meeting the requirements of clause 9.3.4 or those which are protected from becoming live by a 
metal part reliably connected to the protective earth terminal. 

Compliance is checked by inspection. 

Examples of such a metal part are a metal screen in a transformer between the primary and the 
secondary windings (see clause 14.3.2), metal chassis, etc. 

9.3.4 For Class II apparatus, the accessible parts shall be insulated from live parts either by double 
insulation specified under Item a) or by reinforced insulation specified under Item b). 

This requirement does not apply to insulations, the short-circuiting of which does not cause any 
shock hazard for example, if one end of a secondary winding of a separating transformer is 
connected to an accessible metal part, the other end need not meet any special insulation 
requirement with regard to the same accessible metal part. 
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A component complying with the requirements of clause 14.1 or 14.3 may bridge basic, 
supplementary, double or reinforced insulations. 

Basic and supplementary insulations may each be bridged by a capacitor complying with the 
requirements of clause 14.2. 

Double or reinforced insulations may be bridged by a single capacitor complying with the 
requirements of clause 14.2 if an appropriate and reliable procedure is employed to check the 
uniformity and continued conformance to the relevant specification for the current production. 
Alternatively, two capacitors of the same nominal value in series, each complying with the 
requirements of clause 14.2, are required. 

Moreover, the external insulation of a capacitor of the insulated type shall not bridge reinforced 
insulation or double insulation used in the construction of the apparatus, unless the external 
insulation of this capacitor meets the requirements of clause 9.3.8. 

a) If accessible parts are separated from live parts by basic insulation and supplementary 
insulation, the following shall apply. 

Each of these insulations shall comply with the requirements of Clause 1 and with the 
requirements for creepage distances and clearances specified in clause 9.3.5. 

Internal insulations not complying with the requirements of clauses 9.3.6, 9.3.7 or 9.3.8 are 
neglected when computing the creepage distances and clearances. 

Enclosures of wood not complying with the requirements of clause 9.3.1 are permitted as 
supplementary insulation if they withstand the dielectric strength test of clause 10.3 after the 
humidity treatment of clause 10.2. 

b) If accessible parts are separated from live parts by reinforced insulation, the following shall 
apply. 

The insulation shall comply with the requirements of Clause 10. Moreover, it shall comply 
with the requirements for creepage distances and clearances specified in clause 9.3.5 

Internal insulations not complying with the requirements of clauses 9.3.6,9.3.7 or 9.3.8 are 
neglected when computing the creepage distances and clearances. 

An example of assessment of reinforced insulation is given in Figure 17. 

Compliance is checked by inspection and measurement. 

9.3.5 Creepage distances and clearances shall be not less than the values indicated in Table 2 except 
that they may be reduced by 1 mm if all the following three conditions are met : 

- They are not between accessible metal parts of an enclosure and live parts, if such external 
forces, as can be expected in normal use, including transportation, may reduce them, 

- they are maintained by rigid construction, and 

- their insulation properties are not likely to be significantly affected by any deposition of 
conductive dust produced inside the apparatus, for example by the carbon brushes of 
commutator motors. 

The minimum creepage distances and clearances shall not be reduced below two-thirds of the 
values given by the curves of Table 2 after taking into account any reduction allowed for wire 
enamel according to clause 4.3.3, with a minimum of 0.5 mm for basic insulation and supple- 
mentary insulation, and with a minimum of 1 mm for reinforced insulation. 

Compliance is checked by inspection and measurement. 

The creepage distance and clearance are measured whilst a force of 2 N is applied to any live 
part (including live wires) and to any internal part connected to accessible parts (including wires 
connected to them) and at the same time a force of 50 N by means of the rigid test finger being 
applied to any point on the outside of the enclosure. 
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9.3.6 Insulating layers on live parts, or on the inside surface of accessible metal parts or on any other 
internal metal part, are deemed to provide adequate protection if they withstand the following 
three tests in the order given. 

Such layers may be sued as reinforced insulation, provided they are not under such mechanical 
stress which, at the normal operating temperature, would be likely to lead to deformation or 
deterioration of the insulation material. 

Ageing test 

The coated part is subjected to the conditions described in lEC 68-2-2, at a temperature of 70 + 
2 C and for a period of 7 days (168 h). After this treatment, the part is allowed to cool to room 
temperature and inspection shall show that the layer has not loosened or shrunk away from the 
base material. 

Impact test 

The part is then conditioned, for a period of 4 h, at temperature of- 10 + 2 C. While still at this 
temperature, the layer is subjected to a blow applied to any point of the layer that is likely to be 
weak, from a spring-operated impact hammer as shown in Figure 8. 

After this test, the inspection of the layer shall not be damaged : in particular, it shall show no 
cracks visible to the naked eye. 

Scratch test 

Finally, the part at the highest temperature attained under normal operating conditions is 
subjected to a scratch test 

The scratches are made by means of a hardened steel pin, the end of which has the form of a 
cone having a top angle of4(f, its tip being rounded with a radius ofO. 25 + 0.2 mm. Scratches 
are made by drawing the pin along the surface at a speed of about 20 mm/s as shown in Figure 
12. The pin is so loaded that the force exerted along its axis is 10 + 0.5 N. The scratches are at 
least 5 mm apart and at least 5 mm from the edge of the specimen. 

After this test, the inspection of the layer shall neither have loosened nor be pierced, and it shall 
withstand a dielectric strength test as specified in clause 10. 3, the test voltage being applied 
between the base material and a metal foil in contact with the layer. 

The tests may be made on a separate specimen of the coated part. 

9.3.7 a) The insulation between live conductors in cables and accessible parts, or between live parts 

and conductors in cables connected to accessible metal parts, shall have a thickness of at least 
0.4 mm if made of polyvinyl chloride. Other materials are allowed provided that they 
withstand the dielectric strength test specified in clause 10.3 and that their thickness ensures 
an equivalent mechanical strength, where the construction so requires. 

b) In Class 11 apparatus, double insulation shall be provided between accessible parts and 
conductors in cables conductive ly connected to the supply mains. 

In the case of conductors in cables connected to accessible metal parts, double insulation shall 
be provided between these conductors and parts conductively connected to the supply mains. 

Either the basic insulation or the supplementary insulation shall have a thickness of at least 0.4 
mm. The other insulation may be thinner, even if made of polyvinyl chloride, provided that it 
withstands the dielectric strength test specified in clause 10.3 for basic insulation or 
supplementary insulation. 

If double insulation consists of two thin layers which cannot be tested separately, it shall 
withstand the dielectric strength test specified in clause 10.3 for reinforced insulation. 

The enamel layer of a wire complying with TIS 82 : Polyvinyl formal enamelled round copper 
wire, TIS 174 : Polyuretane enamelled round copper wire, TIS 226 : Polyester enamelled round 
copper wire or TIS 299 Polyester-imide enamelled round copper wire, is acceptable as one of the 
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insulating layers, provided that the combination of the insulations withstands the dielectric 
strength test specified in clause 10.3 for reinforced insulation. 

Compliance is checked by the following test 

The test voltage of clause 10. 3 is applied between the conductor and metal foil wrapped tightly 
around the insulation of the wire over a length of 10 cm. 

In the case of insulating sleeves, the test voltage of clause 10.3 is applied between a metal rod 
inserted into the sleeve and metal foil wrapped tightly around the sleeve over a length of 10 cm. 

9.3.8 Insulations other than those mentioned in clauses 9.3.6 and 9.3.7 are considered to be satisfactory 
if they comply with the following : 

Basic insulation and supplementary insulation shall each withstand the dielectric strength test 
specified in clause 10.3 unless the thickness of the insulation is at least 0.4 mm. 

For double insulation either the basic insulation or the supplementary insulation shall have a 
thickness of at least 0.4 mm. 

Reinforced insulation shall have a thickness of at least 2 mm. A thinner insulation is allowed, 
provided that it has a thickness not less than 0.4 mm. and that it is not subjected to a mechanical 
stress which, at normal operating temperature, would be likely to lead to deformation or 
deterioration of the insulating material. In addition the insulating material shall withstand the 
dielectric strength test specified in clause 10.3. 

These requirements do not apply to transforms complying with clause 14.3. 

9.3.9 The construction of the apparatus shall be such as to prevent short-circuiting of insulations, 
between live parts and accessible metal parts or parts connected to them, due to accidental 
loosening of screws, etc. 

The requirements is deemed to be met if the apparatus withstands the tests specified in Clause 
12. 

9.3.10 The construction of the apparatus shall be such that, should any wire become detached, the 
creepage distances and clearances are not reduced below the values specified in clause 9.3.5 by 
the natural movement of a detached wire. This requirement does not apply if there is no risk of a 
wire becoming detached. 

Compliance is checked by inspection, and measurement 

Examples of methods deemed to prevent a wire form becoming detached are : 

a) the conductor of the wire is anchored to the tag before soldering, unless breakage close to the 
soldering place is likely to occur as a result of vibration ; 

b) wires are twisted together in a reliable manner ; 

c) wires are fastened together by insulation tape, sleeves or the like ; 

d) the conductor of the wire is inserted into a hole in a printed board before soldering, the hole 
having a diameter slightly greater than that of the conductor ; 

e) the conductor of the wire is securely wrapped around the terminal by means of a special tool ; 

f) the conductor of the wire is crimped to the terminal by means of a special tool. 

The methods under Items a) to f) apply to internal wires and the methods under a Items a) to c) 
to external flexible cords. 

In case of doubt, the vibration test of clause 12.1.2 is carried out to verify compliance. 

It is assumed that not more than one connection will become detached at the same time. 
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An accidental contact between detached ends of live wires and parts of the enclosure made of 
materials similar to those listed in clause 9.3.1 is allowed. 

9.3.1 1 The construction of the apparatus shall be such that, if a test finger can partly enter the apparatus 
through a hole in the enclosure (see Figure 1 , the tip of the test finger may be separated from any 
live parts by basic insulation only, provided contact cannot be made with the insulating material. 

The basic insulation may be provided by a clearance having a value according to curve A of 
Table 2. 

Compliance is checked by measurement. 

9.3.12 Conductors of internal wiring connecting mains socket-outlets incorporated in the apparatus to 
the mains terminals either directly or via a mains switch shall comply with the cross-sectional 
area requirements of clause 16.2. 

Compliance is checked by inspection. 

9.3.13 Windows, lenses, filters, signal lamp covers, etc., shall be adequately fastened if live parts are 
rendered accessible by their absence. 

Compliance is checked by inspection and in case of doubt by applying an outward force of20N 
for 10 s at the most unfavourable place. 

9.3. 14 Covers which may be subjected to forces in normal use, for example covers supporting terminal 
devices (see Clause 1 5) shall be adequately fastened if live parts are rendered accessible by their 
absence. 

Compliance is checked by inspection and in case of doubt by applying an outward force of50N 
for 10 s at the most unfavourable place. 

After the relevant test the apparatus shall show no damage in the sense of this standard : in 
particular no live parts shall become accessible 



10. Insulation requirements 

10.1 Surges 

Insulation (in particular that in transformers) between accessible parts and live parts, shall be able to 
withstand surges due to transients, caused for example by thunderstorms and entering the apparatus 
through the antenna or the mains supply. 

Compliance is checked by carrying out the following test : 

The insulation between : 

- terminals for the connection of antenna and mains terminals in the case of apparatus having a 
separating mains transformer. 

- terminals for the connection of antenna and any terminal insulated from live parts by other means 
than a mains transformer. 

is subjected to 50 discharges at a maximum rate of 12 per minute, from a 1 nF capacitor charged to 
10 KV, in a test circuit as shown in Figure 7a. 

After the test the resistance of the insulation tested shall be not less than 2 MQ. at 500 Vd.c. 

10.2 Humidity treatment 

The safety of the apparatus shall not be impaired by humid conditions which may occur in normal 

use. 

Compliance is checked by the humidity treatment described in this clause, followed immediately by 
the tests of clause 10.3 
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Cable entries, if any, are left open : if knock-outs are provided, one of them is opened. 

Electrical components, covers and other parts which can be removed by hand are removed and 
subjected, if necessary, to the humidity treatment with the main part. 

The humidity treatment is carried out in humidity chamber containing air with a relative humidity 
between 91% and 95%. The temperature (t) of the air, at all places where the apparatus can be 
located, is maintained at 40 + 2 (see lEC 68-2-3) 

Before being placed in the chamber, the apparatus is brought to a temperature between t and t + 4^C 
for at least 4 h. 

The apparatus is kept in the chamber for 5 days (120 h) 

Some methods of achieving the specified relative humidities are described in /EC 260. The air in the 
chamber must be stirred and the chamber must be so designed that mist or condensed water will not 
precipitate on the apparatus. 

After this treatment, the apparatus shall show no damage in the sense of this standard. 

10.3 Insulation resistance and dielectric strength 

Insulation shall be adequate. 

Compliance is checked by the following tests and, unless otherwise stated, immediately after the 
humidity treatment according to clause 10. 2. The insulations listed in Table 4 shall be tested : 

- for insulation resistance with 500 Vd.c. ; 

- for dielectric strength as follows ; 

Insulations stressed with d.c. (plus any ripple) voltage are tested with a d.c. voltage. Insulations 
stressed with a.c. voltage are tested with an a.c. voltage at mains frequency. Where corona, 
ionization, charge effects or the like may occur, a d.c. test voltage is recommended. The test voltages 
are applied for I min. 

The measurement of the insulation resistance and the dielectric strength test are made in the humidity 
chamber, or in the room in which the apparatus was brought to the prescribed temperature, after the 
reassembly of those parts which may have been removed. 

The apparatus is deemed to comply with the requirement if the insulation resistance measured after I 
min is not less than the values given in Table 4 and no flashover or breakdown occurs during the 
dieletric strength test. 

When testing enclosures of insulating material, foil is pressed tightly against accessible parts. 
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TABLE 4 Insulation resistance and test voltage for dielectric strength test 
(clause 10.3 and clause 14,3.2) 



Insulation 


Insulation 
resistance 

MQ 


A. C. test voltage (peak) or D. C. 


I. Between the poles of the circuit directly connected 
to the supply mains 


2 


2u + 141 V 


2. Between parts separated by basic insulation or by 
supplementary insulation 


2 


Curve A (see Fig. 1 5) 


J. Between parts separated by reinforced insulation 


4 


Curve B (see Fig. 15) 



The voltage u is the highest peak value occurring across the insulation under normal and fault 
conditions, the apparatus being connected to the rated supply voltage, The voltage across the basic 
insulation is to be determined with the supplementary insulation short-circuited and vice versa. 

In respect of mains voltages in the range 220-250 V (r.m.s.) the test voltages are 2 210 V peak for 
basic and supplementary insulations and 4240 V peak for reinforced insulation. 

Curves A and B of Fig. 15, are defined by the following points : 



Operating voltage 
(peak) 


Test voltage 
(peak) 


Curve A 


Curve A 


34 V 
354 F 
I4I0V 
lOkV 
50 kF 


707 V 

3 980V 
15 kV 

75 kV 


1 4I0V 
4240 V 

15 kV 
75 kV 



Between conductors on a printed board (described in clause 4.3.1) the a. c. test voltage is 3 u with 
a minimum of 707 Vpeak 
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Accessible metal parts may be connected together during the dielectric strength test. 

An instrument to carry out the dielectric strength test is described in Figure 14. 

The test is not made on insulation the short-circuiting of which does not cause any shock hazard, for 
example in the case where one end of a secondary winding of a separating of separating transformer is 
connected to an accessible metal part, the other end need not meet any special insulation requirement 
with regard to the same accessible metal part. 

Resistors and capacitors complying with clauses 14. 1 and 14. 2 respectively, connected in parallel 
with the insulations to be tested, are disconnected. Inductors and windings which otherwise would 
prevent the test from being made, are also disconnected. 

Socket-outlets providing mains power to other apparatus and terminals marked with the symbol 
according to clause 5.4 b) are not subjected to the tests mentioned in Items 2 and 3 of Table 4. 

In the case of transformer windings carrying a current at mains frequency and not connected to a 
terminal device, the dielectric strength test may not be possible because one end of the winding is 
connected to the core, to an adjacent winding or the like. The insulation is then tested by subjecting 
the winding to the test described in clause 14. 3. 3 



11 Fault conditions (see clause 4.3) 

11.1 Shock hazard 

Protection against electric shock shall still exist when the apparatus is operated under fault conditions. 

Compliance is checked by making the tests described in clauses 9. 1 and 9. 2, modified as sho wn 
below, under fault conditions. 

For terminal contacts, the permissible current is increased to 2. 8 mA (peak), pro vided that the plugs 
of antenna and for earth cannot be inserted into the socket under test. 

If short-circuiting or disconnecting a resistor, a capacitor or an inductor causes an infringement of 
the requirements, the apparatus is still deemed to be satisfactory, if the relevant part complies with 
the requirements of Clause 14. 

If, during the tests, an insulation mentioned in Table 4 is subjected to a voltage exceeding the voltage 
occurring under normal operating conditions, and if this increase in volves a higher test voltage 
according to clause 10. 3, this insulation shall withstand a test for dielectric strength at the higher 
voltage, unless the higher voltage is due to the short-circuiting or disconnection of a resistor, a 
capacitor or an inductor complying with the requirements of Clause 14. 

It is advisable to identify beforehand all the component parts to be tested with a higher test voltage in 
order to avoid more than one humidity treatment. 

11.2 Heating 

When the apparatus is operated under fault conditions, no part shall reach such a temperature, nor 
shall flammable gases be liberated to such an extent, that there is a danger of fire to the surroundings 
of the apparatus. Any heat developed in the apparatus shall not impair its safety. 

Compliance is checked by subjecting the apparatus to a heating test under fault conditions. 

The temperature rises shall not exceed the values given in Table 3, columns 2. However, higher 
temperature rises are allowed for windings and coil formers, provided that a failure of their 
insulation does not cause an infringement of the requirements regarding protection against electric 
shock and that no flammable gases are liberated during the test. 

If the temperature is limited by the operation of thermal releases, fuses or fusing resistors, the 
temperatures are measured 2 min after the operation of the device. 
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If no temperature-limited device operated the temperatures are measured after a steady state has 
been reached, but not later than after 4 h of operation of the apparatus. 

If the temperature is limited by fuses, the following additional test is carried out in case of doubt : 

The fuse-link is short-circuited during the test and the current through the short-circuit link, under 
the relevant fault conditions, is measured : 

- if this current remains less than 2. 1 times the rated current of the fuse-link the temperatures are 
measured after a steady state has been reached, but not later than after 4 h of operation of the 
apparatus ; 

if this current is either immediately 2. 1 times the rated current of the fuse-link or more, or reaches 
this value after a period of time, both the fuse-link and short-circuit link are removed at that 
moment and the temperatures are measured 2 min after the removal. 

In case of doubt the maximum resistance value of the fuse-link has to be taken into account when 
establishing the value of the current 

In determining the current through the fuse, consideration should be given to the fact that this current 
may vary as a function of time. It should be measured therefore as soon as possible after switching on, 
taking into consideration the heating time of the apparatus, especially where electronic tubes are used. 

Temperatures are measured as indicated in Clause 7, except that, for parts so enclosed or located in 
the apparatus that internal flames cannot ignite materials outside the enclosure, the effect is checked 
by measuring the temperature of the enclosure of the part or the apparatus, whichever applies. 

Melting of insulation materials not of importance within the meaning of this standard is disregarded. 

To check whether gases liberated from component parts are flammable or not a test with a high- 
frequency spark generator is made. 

If a temperature rise exceeding the value given in Table 3 is due to short-circuiting an insulation, the 
apparatus is not deemed to be unsatisfactory, but this insulation shall withstand a dielectric strength 
test as described in clause 10.3 preceded by the humidity treatment in accordance with clause 10.2. 

If a temperature rise exceeding the values given in Table 3 is due to short-circuiting or disconnecting 
a resistor, a capacitor or an inductor, the apparatus is not deemed to be unsatisfactory if the resistor, 
the capacitor or the inductor complies with the requirements of Clause 14 (see clause 4. 3. 6) 

If a temperature rise exceeding the values of Table 3 is due to the disconnection of a resistor, the 
overload test speciflrd in clause I4.I b) is repeated on the resistor mounted in the apparatus, 
including the connections made by the manufacturer. During this test, the connections shall not fail. 

If a temperature rise on a printed board at one or more small areas, the total area of which does not 
exceed 2 cm^for each fault condition exceeds the values given in Table 3, the apparatus is not 
considered to be unsatisfactory, provided no flammable gases are liberated during the test and, in 
addition, the printed board withstands the flame test described in clause 20. 1. 

To verify compliance with the requirements of this clause, it may be necessary to repeat the dielectric 
strength or insulation lest. 

If conductors on printed boards interrupt during the test the apparatus is still considered to be 
satisfactory, provided that : 

- the printed board complies with the flame test of clause 20. 1, 

- any loosened conductor does not reduce the creepage distances and clearances between live parts 
and accessible parts below the values specifled in clause 9. 3. 5, 

- the apparatus complies with the requirements of this clause with the interrupted conductors 
bridged. 

- for Class I apparatus the continuity of any protective earth connection is maintained. 
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12. Mechanical strength 



12.1 Complete apparatus 

The apparatus shall have adequate mechanical strength and be so constructed as to withstand such 
handling as may be expected in normal use. 

Compliance is checked by the following tests. 

Devices however forming a part of the mains plug are only subjected to the impact test as described in 
clause 12.1.3. 

112.1. Bump test 

The apparatus is placed on a horizontal support of wood which is allowed to fall 50 times from a 
height of 5 cm onto a wooden table. 

After the test, the apparatus shall show no damage in the sense of this standard. 

12.1.2 Vibration test 

Apparatus having a metal enclosure, portable apparatus and apparatus intended for frequent 
transportation which is used for sound amplification of musical instruments, are subjected to a 
vibration endurance conditioning by sweeping, as specified in lEC 68-2-6. 

The apparatus is fastened in its normal position of use to the vibration-generator by means of 
straps round the enclosure. The direction of vibration is vertical, and the severity is : 

Duration : 30 min 

Amplitude : 0.35 mm 

Frequency range : 10 Hz, 55 Hz, 10 Hz 

Sweep rate : approximately one octave per minute 

After the test, the apparatus shall show no damage in the sense of this standard ; in particular, 
no connection or part the loosening of which might impair shall have loosened. 

12.1.3 Impact test 

The apparatus is held firmly against a rigid support and is subjected to three blows from a 
spring operated impact hammer as shown in Figure 8, applied to every point of the exterior that 
protects live parts and is likely to be weak, including drawers in the pulled-out position, handles, 
levers, switch knobs and the like, by pressing the release cone perpendicularly to the surface. 

The test is also made on windows, lenses, filters, signal lamps and their covers, etc. but only if 
they protrude from the enclosure by more than 5 mm or if the individual projected surface area 
exceeds 1 cm^. 

After the test, the apparatus shall withstand the dielectric strength test of clause 10. 3 and shall 
show no damage in the sense of this standard ; in particular, live parts shall not have become 
accessible, enclosures shall show no visible cracks and insulating barriers shall not have been 
damaged. 

Damage to the finish, small dents which do not reduce creepage distances or clearances below 
the specified value, cracks which are not visible to the naked eye, and surface cracks in fibre- 
reinforced mouldings and the like are ignored. 

12.2 Fixing of knobs, handles and the like 

Knobs, handles, push buttons and similar devices shall be so constructed and fastened that their 
use will not impair the protection against electric shock. 
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Compliance is checked by the following tests. 

Fixing screws, if any, are loosened and then tightened with ^/3 of the torque given in Table 6 and 
finally loosened for '/4 turn. 

The control devices are then subjected for I min to a torque corresponding to a force of 100 N 
applied at the periphery, but not more than I Nm and for I min, to an axial pull of 1 00 N. If the 
mass of the apparatus is less than 10 kg, the pulling force is however limited to the value 
corresponding to the weight of the apparatus but not less than 25 N. 

For control devices such as push buttons and the like, on which only a pressure is exerted during 
normal use and which do not protrude more than 15 mm from the surface of the apparatus, the 
pulling force is limited to 50 N. 

After these tests, the apparatus shall show no damage in the sense of this standard. 

12.3 Cable-connected remote control devices held in the hand 

Any cable-connected remote control device shall have adequate mechanical strength and be so 
constructed as to withstand such handling as may be expected in normal use. 

Compliance is checked by inspection and by the following test 

The control device with its flexible cord, shortened to 10 cm, is tested in a tumbling barrel shown in 
Figure 9, which turns at a rate of 5 rev/min. 

The barrel is rotated 50 times if the mass of the control device is up to 250 g and 25 times if the mass 
is greater than 250 g. 

After the test the device shall show no damage in the sense of this standard. 

Plug-in units are tested as a part of the apparatus. 

12.4 Drawers 

Drawers which are intended to be partially pulled out from the apparatus shall have a stop of adequate 
mechanical strength in order to prevent live parts becoming accessible. 

Compliance is checked by the following test : 

The drawer is pulled out in the intended manner until the stop prevents further movement A force of 
50 N is then applied for 10 s in the most unfavourable direction. 

After the test, the apparatus shall show no damage in the sense of this standard ; in particular no live 
parts shall become accessible. 

12.5 Antenna coaxial sockets mounted on television receivers 

Antenna coaxial sockets mounted on television receivers and incorporation parts of components 
which isolate live parts from accessible parts, shall be so constructed as to withstand such mechanical 
stresses as may be expected in normal use. 

Compliance is checked by the following tests, which are made in the order given. 

After these tests, the apparatus shall show no damage in the sense of this standard. 

Endurance test 

A test plug as shown in Figure 19, is inserted and withdrawn from the socket 100 times. 

Care is to be taken not to damage the socket intentionally during insertion and withdrawal of the test 
plug. 

Impact test 
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A test plug as shown in Figure 19, is inserted into the socket and three successive blows from the 
spring-operated impact hammer as shown in Figure 8, are applied to the same point on the plug in 
the mosttQst unfavourable direction. 

Torque test 

A test plug as shown in figure 19 is inserted into the socket and a force of 50 N is applied for 10 s, 
without jerks, at right angles to the axis of the plug, the radial direction of the force being so as to 
stress those parts of the socket which are likely to be weak. The force is determined by using for 
example a spring balance attached by means of the hole in test plug. 

This test is made 10 times. 

When antenna coaxial sockets different from lEC 169-2 are tested, a corresponding test plug of the 
same length is used for the tests. 



13. Parts connected to the supply mains 

13.1 Creepage distance and clearances between past directly connected to the supply mains shall have at 
least the values given in Table 2, curve A. 

Compliance is checked by inspection and by measureme 

14. Components 



Where components are part of a range or values it is usually not necessary to test every value within 
that range, if this range of value consists of several technologically homogeneous sub-ranges, the 
sample should be representative of each of these sub-ranges. Moreover, it is recommended, where 
possible, to make use of the concept of structurally similar components. 

14.1 Resistors 

Resistors the short-circuiting or disconnecting of which would cause an infringement of the 
requirements for operation under fault conditions (see Clause 11), shall have an adequate stable 
resistance value under overload. Such resistors shall be positioned inside the enclosure of the 
apparatus. 

Compliance is checked by test a) or test b), carried out on a sample often specimens. 

Before test a) or b), the resistance of each specimen is measured and the sample is then subjected to 
the damp heat test according to lEC 68-2-3, severity 21 days. 

a) For resistors connected between live parts and accessible metal parts, the ten specimens are each 
subjected to 50 discharges at a maximum rate of 12 per minute, from a 1 nF capacitor charged to 
10 kV, in a test circuit as shown in Figure 7 a). 

After this test, the value of resistance shall not differ more than 50% from the value measured 
before the damp heat tests. 

No failures are allowed. 

b) For otter resistors, the ten specimens are each subjected to a voltage of such a value that the 
current through it is 1 5 times the value measured through a resistor, having a resistance equal to 
the specified nominal value, which is fitted to the apparatus, when operated under fault 
conditions. 

During the test the voltage is kept constant 
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The value of resistance is measured when steady state is attained and shall not differ more than 
30% from the value measured before the damp heat test. 

No failures are allowed. 

For resistors connected between live parts and accessible metal parts, the creepage distances and 
clearances between end-cap terminations shall comply with the requirements of clause 9.3.5. 

Resistors with internal end-lead terminations are allowed only if the internal spacings are clearly 
and precisely defined. 

Compliance is checked by inspection and measurement 

14.2 Capacitors 

14.2. 1 Capacitors and resistor-capacitor units, the short-circuiting or disconnecting of which would 
cause an infringement of the requirements under fault conditions with regard to shock hazard, 
shall have adequate dielectric strength. 

Such capacitors or resistor-capacitor units shall be positioned inside the enclosure of the 
apparatus. 

Compliance is checked by the following tests. 

XA.l.l General 

For capacitors and units comprising capacitors with shunt resistors, a sample of sixty 
components is required in which thirty will be tested and the remaining thirty is kept as 
reserve foe repeat tests. 

All thirty are subject to the initial resistance measurement, then they are devided into three 
group , each often as follows. 

-group 1 is subjected to surge test 

-group 2 is subjected to endurance test 

-group 3 is subjected to humidity test 

XA.l.l) Initial resistance 

14.2.3.1 The resistance measured between the terminals of a component comprising a capacitor and a 

shunt resistor shall be not less than 0. 5 MQ , nor more than 4 MQ. 

The insulation resistance of a capacitor (where there is no shunt resistor), measured at 500 V 
(d.c.) maintained for 2 min, shall be not less than 1000 

14.2.3.2 The sample of thirty is to be measured, and the resistance of each component is to be within the 

specified limits. 

14.2.4 Surge test 

14.2.4.1 A component shall be subjected to 50 discharges at a maximum rate of I 2 per minute, from 
a I nF capacitor charged to 10 kV. 

After the test : 

a) the resistance between the terminals of a component comprising a capacitor and a shunt 
resistor shall not have changed by more than 50%ofthe value measured before the test; 

b) the insulation resistance of a capacitor (when there is no shunt resistor), measured at 
500 V (d.c), maintained for 2 min, shall be not less than 500 MQ.. 

c) the component shall withstand without breakdown for a period ofl min, a 2 000 V 
(r.m.s.) alternating voltage of mains frequency, applied between the terminals of the 

component and, for an insulated component, between the terminals connected together 
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and the case, or a metal foil wrapped closely, around the body of the component, but 
maintaining a 3 mm distance between the foil and each component terminal. The test 
voltage is to be obtained in the manner specified in clause 14.2.4.4. 

14.2.4.2 The circuit to be used in performing the surge test is sho wn in Figure 7 a). 

14.2.4.3 If the component under test contains a resistor which would dissipate more than 0.5 fV 
during the tests of Item c) of clause 14. 2. 4. 1) the component is to be cooled during the test 
by immersion in a bath of silicone oil or mineral oil. 

14.2.4.4 The test voltage specified in Item c) oficlause I4.2.4.I is to be obtained firom a suitable 
transfiormer the output voltage ofi which can be adjusted. The voltage is to be increased 
gradually firom zero, at a rate ofi 7 5 V/s until the required test value is reached, and is to be 
held at that value fior I min. 

14.2.4.5 A sample ofi ten components is subjected to the surge test Ifione componentfiails, an 
additional sample ofi ten components is tested, all ofi which shall then comply with the surge 
test. 

If more than one ofithe first sample fiail or ifione or more ofi the second sample fiail, the 
components are deemed not to be satisfiactory. 

14.2.5 Endurance test 

14.2.5.1 After 1 500 h operation ofi a component under the conditions described in clause 14. 2. 5. 2. 

a) the resistance between the terminals ofi a component comprising a capacitor and a shunt 
resistor shall not have changed more than 50% ofithe value measured befiore the test ; 

b) the insulation resistance ofi a capacitor (where there is no shunt resistor), measured at 
500 V (d.c.) maintained fior 2 min, shall be not less than 500 MQ. ; 

c) the component shall satisfi the test oficlause 14. 2. 4. 1, c). 

14.2.5.2 The components are placed in a circulating air oven fior a period ofi 1 500 h. The air in the 
oven is maintained at a temperature ofi85 + 2 ^C, and a relative humidity of 50% or less. 
Throughout the test, the components are subjected to a 500 Vfr.m.s.) alternating voltage ofi 
mains firequency, except that once each hour the voltage is increased to I 000 V (r.m.s.)fior 
0. 1 s. Afiuse or other device ofi suitable sensitivity is connected in the supply circuit to each 
component, to indicate a fiailure, either permanent or ofi short duration. After 1 500 h, the 
components are allowed to cool to room temperature befiore being tested as described in 
clause 14. 2. 5. 1. 

14.2.5.3 A sample ofiten components is subjected to the endurance test. If one component fiails, an 

additional sample often components is tested, all ofiwhich shall then comply with the 
endurance test If more than one ofithe first sample fiail or ifione or more ofithe second 
sample fiail, the components are deemed not to be satisfiactory. 

14.2.6 Humidity test 

14.2.6.1 A component shall be subjected to the damp heat test according to lEC 68-2-3, severity 21 
days. 

14.2.6.2 After recovery : 

a) the resistance between terminals of a component comprising a capacitor and a shunt 
resistor shall not have changed by more than 50% ofithe value measured befiore \}s\a test ; 

b) the insulation resistance ofi a capacitor (when there is no shunt resistor), measured at 
500 V (d.c), maintained fior 2 min, shall be not less than 300 MQ. ; 

c) the component shall satisfi the test oficlause 14. 2. 4. 1, c) 

\ A. 2. 6. 2) A sample often components is subjected to the humidity test. Ifione componentfiails, an 
additional sample ofiten components is tested, all ofiwhich shall then comply with the 
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humidity test. If more than one of the first sample fail or if one or more of the second 
sample fail, the components are deemed not to be satisfactory. 



14.3 Inductors 

14.3.1 Overload capacity 

Inductors, the short-circuiting or disconnecting of which would cause an infringement of the 
requirements for operation under fault conditions (see Clause 11), shall have adequate overload 
capacity. 

Compliance is checked by the following test 

When the inductor has reached the temperature which occurs after use of the apparatus for 4 h 
under normal operating conditions, it is connected for I min to an a. c. voltage of twice the value 
and twice the frequency of the voltage applied under normal operating conditions. 

During the test, no defects shall occur. 

14.3.2 Insulation of windings 

Separating transformers, moter-transformers, induction motors where the power is supplied to 
the stator only, degaussing coils, relay coils and, as far as applicable, autotransformers are 
considered to provide reinforced insulation between live parts and accessible metal parts or parts 
connected to accessible metal parts, if they are so constructed that their use will not impair the 
protection against electric shock. 

The requirement is met when these components satisfy either the constructional requirements 
and dielectric strength test of Item a) or the test and constructional requirements of Item b) : 

a) All creepage distances and clearances shall comply with the requirements of clause 9. 3. 5 for 
reinforced insulation. 

The coil-formers providing reinforced insulation shall have a thickness of at least 0.4 mm. 
For separating transformers and motor-transformers : 

- Partition walls pro viding reinforced insulation shall have a thickness of at least 0. 4 mm. 

- When a single coil-former with separate partition walls is used, special measures shall be 
taken. An example is by using an insulating film covering the slit where the partition wall 
meets the coil-former, in order to prevent reliably any conductive connection between the 
primary and secondary windings, even when a wire breaks within the winding. 

- When the windings are positioned concentrically, there shall be reinforced insulation 
between the primary and secondary windings. However, the reinforced insulation may 
consist of three separate layers, provided that each combination of two layers placed in 
contact between the two metal pins as shown in Figure 14, can withstand the dielectric 
strength test of Table 4, Item 3, without being previously subjected to the humidity 
treatment Special measures shall be taken to prevent a wire or a broken end of a wire 
slipping off the outer windings on to the inner windings, or vice versa. 

The insulation between the primary and secondary windings and between the primary 
windings and the iron core (if the iron core is connected to accessible metal parts) and 
between secondary windings and the iron core (if the iron core is connected to live parts) 
shall withstand the dielectric strength test of Table 4 Item 3, immediately after having been 
subjected to the humidity treatment specified in clause 10.2 

For other components : 

The insulation between the live windings and accessible metal parts, or parts intended to be 
connected to accessible metal parts, shall withstand the dielectric strength test of Table 4, 
Item 3, immediately after having been subjected to the humidity treatment specified in clause 
102. 
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b) Three specimens of the component are subjected to seven cycles, each consisting of the 
following sequence of tests, with a recovery period of 72 h in ambient conditions between 
each cycle. 

The specimens are placed in an oven for a period of 42 h at a temperature equal to the 
value of the temperature rise determined by the test of clause 7.1 plus 70 K. 

- If the specimen is not provided with a metal screen between the primary windingfsj and 
secondary windingfsj, an a.c. voltage at mains frequency having a value derived from the 
arithmetic sum of the secondary voltage and the rated primary voltage according to the 
curve of figure 20, is applied between the primary windingfsj and each secondary winding 
located adjacent to the primary windingfsj. 

In addition, an a. c voltage at mains frequency having a value of 707 Vpeak is applied 
between the primary windingfsj and the core, if the core is intended to be connected to 
accessible metal parts. 



The curve of Figure 20 is defined by the following values : 




Arithmetic sum of voltages 




Applied voltage 


fpeakj 




fpeakj 


34 V 




707 V 


354 V 




707 V 


10 kV 




12 kV 


50 kV 




60 kV 



- If the specimen is provided with a metal screen between the primary windingfsj and 
secondary windingfsj, and if this screen is intended to be connected to accessible metal 
parts, chassis or the like and effectively prevents the primary voltage being applied to the 
secondary windingfsj in the case of an insulation fault an a.c. voltage at mains frequency 
having a value of 707 Vpeak is applied between the primary windingfsj and the screen. 

In addition, this voltage is applied between the primary windingfsj and the core, if the 
core is intended to be connected to accessible metal parts. 

After 24 h recovery at ambient conditions, the specimens are subjected to a vibration test 
in accordance with lEC 68-2-6, with the following parameters : 

Duration : 3 min 

Amplitude : 1.2 mm 

Frequency : 55 + 5 Hz 

Direction : vertical 

During the vibration test, the specimens are positioned and fixed as in the apparatus. 

After the vibration test, the specimens are subjected to the humidity treatment specified in 
clause 10. 2fior a duration ofi48 h. 

For separating transformers and motor-transformers, afiter each humidity exposure, the 
insulation between the primary and secondary windings and between the primary windings 
and the iron core fifithe iron core is connected to accessible metal partsj and between 
secondary windings and the iron core fifithe iron core is connected to live partsj shall 
withstand the dielectric strength test ofi Table 4 Item 2. 
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For other components, after each humidity exposure, the insulation between the live windings 
and accessible metal parts, or parts intended to be connected to accessible metal parts, shall 
withstand the dielectric strength test of Table 4 Item 2. 

The specimen is deemed to be satisfactory ifnoflashover or breakdown occurs during the 
dielectric strength test at the end of each cycle. 

Separating transformers and motor- transformers shall moreover comply with one of the 
following requirements : 

- the coil former and the partition wall between the relevant windings shall consist of one 
piece part (e.g. one moulded part), or 

- when a single coil former with separate partition walls is used, special measures shall be 
taken. An example is by using an insulating film covering the slit, in order to prevent 
reliably any conductive connection between the primary and secondary windings, even 
when a wire breaks within the windings, or 

- when the windings are positioned concentrically on a single coil former, they shall be 
separated by a barrier and special measures shall be taken to prevent a wire or a broken 
end of a wire slipping off the outer windings on to the inner windings, or vice versa. 

A component complying with these requirements is not inspected as regards the internal 
creepage distances and clearances and distances through insulations. 

14. 3. 3 Transformers intended to provide protection by earthing 

Transformers intended to provide protection by earthing (see clause 9.3.3) shall comply with the 
following requirement. 

A metal screen intended to be connected to the protective earth terminal of an apparatus shall be 
positioned between the primary and secondary windings in such a way that it effectively prevents 
the primary voltage being applied to any secondary winding in case of an insulation fault 

14. 4 High-voltage components and assemblies 

Components operating at peak-to-peak voltages exceeding 4 kV and spark gaps provided to protect 
against overvoltages in excess of 4 kV under fault conditions, if not otherwise covered by clause 20.1, 
shall not give rise to danger of fire to the surroundings of the apparatus, or to any other hazard within 
the sense of this standard. 

Compliance is checked : 

- for separate components, by the tests of clauses 14. 4. 1, 14. 4.2 or 14.4.3 ; 

- for components incorporated in the apparatus, by the test of clause 14. 4. 4. 

The latter test may also be used where there is doubt of the validity of the results of the tests of 
clauses 14. 4. 1, 14. 4. 2 or 14. 4. 3, or, for components not satisfying these tests, when the avoidance of a 
fire hazard is claimed to be inherent in the method ofi mounting the components. 

14. 4. 1 High- voltage transformers and multipliers 

Three specimens ofi the transfiormer with one or more high-voltage winding or high-voltage 
multipliers are subjected to the treatment specified under clause 14.4.1 ajfiollowed by the test 
specified under clause 14. 4.1 b) 

Nofiailure is allowed. 

a) Pre-conditioning 

For transfiormers, apower ofilO W (d.c. or a.c. at the firequency ofi the supply mains) is 
initially supplied to the high-voltage winding. This power is sustained fior 2 min, afiter which it 
is increased by successive steps ofi 10 Wat 2 min intervals to 40 W. 
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The treatment lasts for 8 min or is terminated as soon as interruption of the winding or 
appreciable splitting of the protective covering occurs. 

For high-voltage multipliers, a voltage taken from the appropriate high-voltage transformer 
is supplied to each specimen, its output circuit being short-circuited. 

The input voltage is adjusted so that the short-circuit current is initially 25 + 5 mA d.c. This is 
maintained for 30 min or is terminated as soon as any interruption of the circuit or 
appreciable splitting of the protective covering occurs. 

Each specimen is allowed to cool to room temperature and is then placed for 2 h in an oven 
having a temperature of 100 ± 2 °C. 

Certain transformers are so designed that this pre-conditioning cannot be carried out. In such 
cases, only the test of clause 14.4.1 b) is applied ; in case of doubt, the test of clause 14.4.4 is 
also performed. 

Where the design of a high- voltage multiplier is such that a short-circuit current of 25 mA 
cannot be obtained, a pre-conditioning current is used, which represents the maximum 
attainable current, determined either by the design of the multiplier or by its conditions of use 
in a particular apparatus. 

b) Flame test 

The specimen is removed and immediately positioned 200 mm above apiece of white pine 
board or other board of comparable flammability, which is covered with wrapping tissue. 
Attempts are then made to ignite the high-voltage winding or the multiplier in still air by 
means of a butane gas flame 12 + 2 mm long from a burner consisting of a tube having a 
bore ofO. 5 + 0.1 mm. 

The gas flame is applied for 10 s. If a self-sustaining flame does not last for more than 30 s. 
the gas flame is applied again for 1 min at the same point or at any other point If again a 
self-sustaining flame does not last for more than 30 s, the gas flame is applied again for 2 min 
at the same point or at any other point 

During any of these attempts, a self-sustaining flame shall go out within 30 s, no burning of 
the wrapping tissue shall occur and the board shall not scorch .If such conditions are met it 
is deemed to comply with the requirements. 

14.4.2 Associated parts 

The gas flame test as described in clause 14. 4.1 b) is applied to any insulating part supporting or 
enclosing or enclosing a conductive part whose clearance from a bare conductor at a voltage 
exceed 4 kV. and up to 10 kV. In case the voltage is higher, the lest shall be performed at 
clearance in mm less than the voltage in kilovolts. 

The test also applies to spark gaps referred to in clause 14. 4. 

14.4.3 Connecting cables 

Cables subjected to a voltage exceeding 4 kV under normal operating conditions or under fault 
conditions are tested with the flame as specifled in clause 14. 4.1 b) The test is made on three 
specimens taken from each type of cable as used in the apparatus, e.g. with additional metal 
screening and sleeves. . 

The specimens are not preheated and the burner is supported so that its axis is at and angle of 
4f' to the vertical, the cable is held at an angle of4f the vertical, its axis being in a vertical 
plane perpendicular to the vertical plane containing the axis of the burner. 

The flame is applied on each specimen once only, for 10 s, I min and 2 min respectively. 

During this test any burning, of the insulating materials shall be steady and shall not spread 
appreciably and any flame shall be self-extinguished within 30 s after removal of the gas flame. 
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14.4.4 Components tested in the apparatus 



Components operating at a voltage exceeding 4 kV, mounted in an apparatus for which they are 
deigned, are subjected to the following test, carried out immediately after the test specified in 
clause 8.1. 

The apparatus is placed on apiece of white pine board covered with wrapping tissue paper. With 
the apparatus in operation, the gas flame described in clause 14.4.1 is applied to the high- 
voltage components (see clause 14.4.1) and associated parts (see clause 14. 4.2) as follows : 

The gas flame is applied for 1 min. If a self-sustaining flame does not last for more than 30 s, the 
gas flame is applied again for 1 min at the same point or any other point of the same component 
or part If again a self-sustaining flame does not last for more than 30 s, the gas flame is applied 
again for 2 min at the same point or at any other point of the same component or part. 

If any flame does not last for more than 30 seconds after the removal of the gas flame, the 
component meets the requirement 

If during any of the above applications of the gas flame, a flame persists for more than 30 s, any 
cover is replaced and the top and sides of the apparatus are covered with cotton cheese-cloth, 
while the component is still burning. 

After the flames have been extinguished, the cheese-cloth and wrapping tissue shall show no 
burning or charring. 

Cotton cheese-cloth specified in BS 3 196, Section!, or any similar material may be used, 
provided the spacing of the threads is such that free circulation of air is not impeded. 

Wrapping tissue, as specified in ISO 4046, may be used where the paper is described: "Thin, 
soft, relatively tough paper generally intended for packaging delicate articles, its substance being 
between 12 and 25 gram per square millimetres." 

14.5 Fusing and interrupting devices 

14.5. 1 Thermal releases shall have adequate rupturing capacity 

Compliance is checked by a test in which such conditions are established as are necessary to 
cause the release to operate. During the test no sustained arcing and no damage in the sense of 
this standard shall occur. 

Repeated 10 times. 

If by construction the release element is destroyed by operation, the test is made on ten 
individual elements. 

14.5.2 Fuse-links used in the apparatus 

Fuse-links shall comply with TIS 526 : Miniature fiises, fiise-link, unless they have a rated 
current outside the range specified in this publication. 

The rated current and the symbol relative to the pre -arcing time/ current characteristic of the 
fiise-link shall be marked on its holder or close to it, in the order given in TIS 527 : Miniature 
fiises ;fuse-holders. 

Fuse-holders so designed that fiise-links can be connected in parallel in the same circuit, shall not 
be used. 

Compliance is checked by the tests of clause 11.2 and by inspection. 

14.5.3 Fusing resistors shall have adequate rupturing capacity. 

Compliance is checked during the tests under fault conditions (see clause 11.2). 

14.5.4 If live parts are rendered accessible during replacement of fusing or interrupting devices, access 
to such parts shall not be possible by hand operation only. 
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Compliance is checked by inspection. 



Fuse-holders for miniature cartridge fuse-links of the screw -in or bayonet type shall (if removal 
of the fiise-carrier by hand is possible from the outside of the apparatus) be so constructed that 
live parts do not become accessible, either during insertion or removal of the fiise-link, or after 
the fiise-link has been removed. 

When the fuse-carrier is constructed to hold the fiise-link, the fuse-link is placed in the fuse- 
carrier during the testing. 

14.6 Switches 

14.6. 1 Apparatus other than those specified in clauses 14.6. 1 . 1 to 14.6. 1.3 shall be provided with an all- 
pole mains switch. 

However, fuses, interference suppression coils, capacitors and discharge resistors between mains 
poles, capacitors and resistors referred to in clauses 14.6.4 and 14.6.5 and devices which must 
remain permanently under voltage to meet their fiinction, such as clocks, mains socket-outlets or 
memories, need not be disconnected. 

Self-contained units which do not rely on subsidiary functions of the circuit of the apparatus. 

14.6. 1.1 A single-pole mains switch is allowed for apparatus the supplied by mains transformers with 
separate windings or motor transformers with separate windings or combinations of both. 

A single-pole mains switch is also allowed to disconnect from the supply mains an induction 
motor with power supplied to the stator only or a motor fitted with rotating windings which 
are separated from accessible metal parts by double insulation or by safety earthing. In 
appropriate cases, this switch may be that provided for disconnecting the other parts of the 
apparatus. 

14.6. 1 .2 A functional switch is allowed on the conditions that the apparatus is provided with either : 

- a transformer meeting the requirements of clause 14.3. 1 to supply those parts of the 
apparatus whose consumption do not exceed 1 W and which remain in operation when 
the switch is in the "off position, or 

- a reliable and clearly discernible illumination or audible indication, with the switch in the 
"off position ; in those cases where the indication is not maintained for the "on" 
position, measures must be taken to clearly show when the apparatus is in the "on" 
position. The instructions for use shall give the necessary information. 

In the above two cases where marking, signal lamps or similar means might give the 
impression that the apparatus is completely switched off from the supply mains, information 
which states clearly the correct situation shall be included in the instructions for use. If 
symbols are used, their meanings shall also be explained. 

14.6.1.3 No switch is required for any of the following categories of apparatus : 

- apparatus having a power consumption not exceeding 1 W under normal operating 
conditions ; 

- apparatus having a power consumption not exceeding 50 W, measured 2 min after the 
application of any of the fault conditions specified in clause 4.3 ; 

- apparatus intended for continuous operation, such as antenna amplifiers. 

If, however, a functional switch is used, the requirements of the last paragraph of clause 
14.6.1.2 apply. 

Compliance is checked by inspection and by measurement. 

14.6.2 Apparatus, which can be brought into operation from a stand-by position, either by remote 
control or automatically, shall be provided with a reliable and clearly discernible illumination or 
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audible indication, which may be the one required in clause 14.6. 1 .2 to show this stand-by 
position. 

Similar, or the same means shall also be provided to indicate clearly the "on" position. 

When marking or symbols are used on the apparatus or remote control unit, their meaning shall 
be explained in the instructions for use. 

Compliance is checked by inspection. 

14.6.3 Apparatus incorporating capacitors between accessible metal parts and parts conductively 
connected to the supply mains, with the exception of apparatus for continuous operation, shall 
have a main switch or a functional switch such that, in its "off position, the voltage across these 
capacitors does not exceed 125 V r.m.s., measured at the rated supply voltage. 

Compliance is checked by inspection and by measurement. 

Where two capacitors are connected in series between accessible metal parts and parts 
conductively connected to the supply mains, the voltage is measured across the combination of 
capacitors. 

14.6.4 The use of capacitors for bridging contact gaps of a mains switch is allowed, provided the 
capacitor is of a suitable quality. 

When an all-pole mains switch is used although not specified, all contact gaps may be bridged by 
capacitors, one only of which must comply with the test requirement. 

Compliance is checked by inspection and by submitting a sample often capacitors to the 
endurance test of clause 14. 2. 5. 

14.6.5 In order to discharge certain parts of an apparatus, one of the contact gaps of an all-pole mains 
switch may be bridged by a resistor, if, with the switch in the "off position, the voltage across 
capacitors connected between accessible metal parts and parts conductively connected to the 
supply mains does not exceed 125 V r.m.s., measured at the rated supply voltage. This resistor 
shall withstand the surge test described in clause 14. 1 . a). 

Compliance is checked by measurement and by test in clause 14. 1 a) 

Where two capacitors are connected in series between accessible metal parts and parts 
conductively connected to the supply mains, the voltage is measured across the combination of 
capacitors. 

14.6.6 Mains switches and functional switches conductively connected to the mains and controlling 
circuits having a power consumption exceeding 10 W under normal operating conditions, shall 
have adequate making and breaking capacity and shall be so constructed that the moving contacts 
can come to rest only in the "on" position or in the "off position. 

Compliance is checked by inspection and by endurance tests in clause a) or b) as follows, by the 
actuating member of the switch is operated so as to simulate normal use. 

a) the switch, tested as part of the apparatus working under normal operating conditions, is 
subjected to 10 000 cycles of operation at a rate of seven cycles per minutes, the duration of 
the "on-load" and off-load periods, being equal for each cycle. 

b) the switch, tested as the separate component in the circuit as shown in Figure 10, is subjected 
to 10, 000 cycles of operation at a rate of seven cycles per minutes, the duration of the "on- 
load" periods, being equal for each cycle; 

After the test, the switch shall show no damage in the sense of this standard and shall still be 
capable of operating as originally intended. In particular, it shall show no deterioration of 
the enclosure and insulations, no loosening of electrical connections or mechanical fixings 
and no seepage of sealing compound. It shall then comply with the tests of clauses 1 4.6.6. 1 
and 14.6.6.2 in the order given. 
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The tests are made on three specimens. 



If one of the specimens fails in either of the tests of clause 1 4. 6. 6. 1 or 14. 6.6.2, the tests of 
these clauses are repeated on three new specimens, no failure being allowed. 

If the mains switch of the apparatus controls a mains socket-outlet and if this switch is tested 
according to clause 14. 6.6 a), the test is carried out with an additional load, consisting of the 
circuit shown in Figure 10, connected to the socket-outlet 

The rated current I of this circuit shall correspond to the marking of the socket-outlet of 
clause 5.3. e) and the rated peak surge current shall have a value as shown in the following 
table. 



Rated current (I) marked at the 
Socket-outlet 


Rated (peak) surge current 


A 

I<0.5 

0.5<l<1.0 

1.0 < I 


A 
20 
SO 
100 



If the socket-outlet is marked with the power which can be supplied, the rated current /of the 
socket-outlet is calculated from the values marked. 

14.6.6. 1 The switch shall be so constructed that the temperature rise under normal operating 
conditions is not excessive. 

Compliance is checked by the following test : 

Following the endurance conditioning according to clause 14.6.6 a) the switch is loaded for 
I h with a current as drawn by the apparatus, or 

Following the endurance conditioning according to or clause 14.6.6 b) the switch is fitted 
with conductors having a nominal cross-sectional area ofO. 75 mm and is then loaded for I 
h with its rated current 

In both cases, the current is passed through the specimen by means of an auxiliary switch. 

The temperature of the terminals is determined by means of melting particles or similar 
indicators, or by means of thermocouples which are so chosen and positioned that they have 
negligible effect on the temperature being determined. 

The temperature rise shall not exceed 55 K during the I h period. 

14.6.6.2 The switch shall have adequate dielectric strength. 
Compliance is checked by the following tests : 

- the switch shall withstand, in the "on "position, a dielectric strength test as specified in 
clause 10.3 without being previously subjected to the humidity treatment the test voltage 
being decreased by 500 Vr.m.s. (700 Vpeak). The voltage is applied between live parts 
and those parts which become accessible when the switch is mounted in an apparatus, 
and, in addition, between the poles in the case of an all-pole mains switch ; 

- the switch shall withstand, in the "off" position, a dielectric strength test as specified in 
clause 10.3 , without being previously subjected to the humidity treatment the test 
voltage being 1000 Vr.m.s. (1 410 Vpeak) across each contact gap. During the test any 
capacitor or resistor in parallel with the contact gaps is disconnected. 
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14.6.7 Switches shall be identified unambiguously. . 



Where switches are submitted fior testing fior subsequent use as general purpose components, 
applicable to this standard, they shall withstand the relevant test ofi clause 14. 6.6 as well as the 
requirements of the clauses ofi this standard where applicable. The switches shall be marked with 
type reference, manufacturer's name or trade mark, rated voltage, rated current and either the 
rated peak surge current or the ration between the rated peak surge current and the rated 
current. 

Compliance is checked by inspection and by the relevant tests. 

Examples of marking of general purpose switches : 

2/8 . or 2/4X . 



250 250 

2 A/8A 250 V . or 2 A/4 X 250 V , 

The preferred rated currents are 1 A, 2A and 5 A. 

The preferred values of the ratio between the rated peak surge current and the rated current are 2, 
4,8, 16, 32, and 64. 

Where the ratio is quoted, this number is followed by the sign X. 

The values for the rated voltage are 130 V and 250 V. 

14.6.8 The characteristics of the switch, with reference to the marking where applicable, shall be 
appropriate for its fiinction in the apparatus under normal operating conditions. 

Compliance is checked by inspection and measurement. 

If the switch also controls a mains socket-outlet, the rated current (I) ofi the socket-outlet and the 
rated peak surge current as specified in clause 14. 6.6 have to be taken into account when making 
the measurement. 

14.6.9 Mains switches and functional switches, conductively connected to the mains, carrying a current 
of more than 0.2 A under normal operating conditions shall either be : 

- resistant to fire or 

- entirely encapsulated in a separate fire-resistant enclosure preventing spread of fire. Entire 
encapsulation shall be obtained by an enclosure without openings except those totally filled 
by connecting wires. 

Compliance is checked by the tests described in clause 14.6.9.1 fior a switch without a separate 
enclosure and in clause 14.6.9.2 fior a switch mounted in a separate enclosure. 

In each case three specimens are subjected to the relevant tests with no fiailures permitted. 

14.6.9.1 Test on switches without separate enclosures 

The switch, mounted in the most unfavourable position, is subjected to the fiame test 
described in clause 14.6.9.3. 

- For switches in which the contacts are not enclosed, the test fiame is subjected to the 
fiame is applied to any part supporting contacts, terminals or metal parts connected 

thereto. 

- For switches in which the contacts are enclosed, the test fiame is applied to the switch 
enclosure. 

The test fiame is not applied to parts so located that they are unlikely to be ignited by heat 
developed by the contacts or terminals or located more than 10 mm firom the contacts or 
terminals. 
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During the test, any self-sustaining flame shall extinguish within 15 s, no burning ofl the 
wrapping tissue paper shall occur and the board shall not scorch. 

In the case of a switch supplied with wires fitted by the switch manufacturer, the wires are 
tested as part of the switch. 

14.6.9.2 Test on switches mounted in a separate enclosure 

The switch with connecting wires and its enclosure is mounted in such a manner as to 
simulate the conditions obtained when installed in the apparatus. 

The enclosure is subjected to the flame test described in clause 14. 6. 9. 3, the test flame being 
applied to any part ofl the enclosure exterior, but not directly to the connecting wires. 

During the test, any self-sustaining flame shall extinguish within 15 s, no burning ofl the 
wrapping tissue paper shall occur and the board shall not scorch. 

After the test, the enclosure shall show no damage in the sense ofl clause 14. 6.9. 

14.6.9.3 Flame test 

The specimen is positioned 200 mm above apiece ofl white pine board which is covered with 
wrapping tissue paper. Attempts are then made to ignite the parts concerned in still air by 
means ofl butane gas flame 12 ± 2 mm longflrom a burner consisting ofl a tube having a bore 
ofl 0.5 ±0.1 mm. 

The gas flame is applied flor 10 s. If a self-sustaining flame does not last for more than 15 s, 
the gas flame is again applied flor 1 min at the same point or at any other point 

If again a self-sustaining flame does not last flor more than 15 s, the gas flame is applied 
again flor 2 min at the same point or at any other point. 

14.7 Protective switches 

Protective switches shall disconnect the apparatus from all poles of the supply, mains and shall 
operate satisfactorily, even if the cover of the apparatus is opened slowly. 

Compliance is checked by inspection and by manual test, without, however, trying to maintain an arc. 

14.8 Voltage setting devices 

The apparatus shall be so constructed that changing the setting from one voltage to another or from 
one nature of supply to another is unlikely to occur accidentally. 

Compliance is checked by inspection and by manual test 

Changing of the setting which necessitates consecutive movements by hand is deemed comply with 
this requirement 

14.9 Motors 

14.9.1 Motors shall be so constructed as to prevent, in extended normal use, any electrical or 
mechanical failure impairing compliance with this standard. The insulation shall not be affected 
and contacts and connections shall be such that they do not work loose by heating, vibration, etc. 

Compliance is checked by the flollowing tests carried out on the apparatus under normal 
operating conditions. 

a) The motor is connected to 1 1 times the rated supply voltage and to 0. 9 times the rated supply 
voltage, each time flor 48 h. Motors flor short-time or intermittent operation are connected flor 
periods in accordance with the operating time ifl limited by the construction ofl the apparatus. 

In the case ofl short-time operation, suitable cooling intervals are inserted. 

It may be convenient to carry out this test immediately after the test ofl clause 7. 1 
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b) The motor is started 50 times while connected to I.I times the rated supply voltage and 50 
times while connected to 0.9 times the rated supply voltage, each period of connection being 
at least 10 times the period from start to full speed, but not less than 10 s. 

The intervals between starts shall be not less than 3 times the period fo connection. 

c) In addition, a motor provided with a centrifugal or other automatically operated starting 
switch, is started 5 000 times at 0.9 times the rated supply voltage. During the test, additional 
ventilation may be used. 

If the apparatus provides for more than one speed, the test is carried out at the most 
unfavourable speed. 

After these tests, the motor shall withstand the dielectric strength test of clause 10.3, no 
connection shall have loosened and there shall be no deterioration impairing the safety. 

For induction motors with power supplied to the stator only, see also clause 14.3. 

14.9.2 Motors with rotating windings placed in grooves and subjected to a voltage over 34 V (peak) 
shall have creepage distances and clearances of at least : 

- 2 mm for insulation between iron cores and windings of enamelled wires ; 

- 4 mm for insulation between iron cores and accessible parts. 
Compliance is checked by measurement. 

14.9.3 Motors shall be so constructed or mounted that wiring, windings, commutators, slip-rings, 
insulations, etc., are not exposed to oil, grease or other substances having a deleterious effect. 

Compliance is checked by inspection. 

14.9.4 Screw-type brush caps shall be capable of being screwed home to a shoulder or similar abutment 
and shall engage by a minimum of three full threads. 

Compliance is checked by inspection and by manual test 

14.9.5 Moving parts liable to cause personal injury shall be so arranged or enclosed as to provide in 
normal use adequate protection against this danger. Protective enclosures, guards and the like 
shall have adequate mechanical strength. They shall not be removable by hand. 

Compliance is checked by inspection and by manual test 

14.9.6 Series motors shall have adequate mechanical strength. 

Compliance is checked by inspection and by connection to 1.3 times the rated supply voltage for 
I min with the lowest possible load. 

After the test, windings or connections shall not have loosened and there shall be no other 
deterioration impairing safety. 

14.10 Batteries 

If screws are used to fasten covers of battery compartments, these screws shall be captive. 

The battery shall be so arranged that there is no risk of the accumulation Of flammable gases. 

Apparatus containing batteries holding liquid shall be so designed that insulations cannot be 
impaired by the leakage of the liquid. 

Compliance is checked by inspection. 



15. Terminal devices 



15.1 Plugs and sockets 
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15.1.1 Plugs and appliance connectors for the connection of the apparatus to the supply mains and 
socket-outlets for providing mains power to other apparatus shall comply with the relevant 
specifications for plugs and socket-outlets and for appliance connectors. 

Mains socket-outlets mounted on Class 11 apparatus shall only allow connection to these outlets 
of other Class II apparatus. 

Mains socket-outlets mounted on Class I apparatus shall either allow connection of Class II 
apparatus only or shall be provided with safety earth contacts which are reliably connected to 
safety earth terminals or contacts. 

Compliance is checked by inspection. 

15.1.2 Connectors for antenna and earth and for sound and video circuits of load transducers and source 
transducers, shall be so designed that : 

- the plug cannot make permanent contact with the bushings of a mains supply socket-outlet, 
not even with one pin only, or 

- the plug has such a shape that insertion into a mains supply socket-outlet is unlikely to occur. 

Sockets for sound and video circuits of load transducers indicated with the symbol of clause 5.4 
b) shall be so designed that a plug for antenna and earth and for sound and video circuits of load 
transducers and source transducers that are not indicated with the symbol of clause 5.4 b) cannot 
be inserted into them. 

Compliance is checked by inspection. 

Examples of connectors considered as meeting the requirements of this clause are connectors 
according to lEC 130-2, 130-8, 130-9 : Connectors for Frequencies below 3 MHz, 169-2 or 169-3 
: Radio-frequency Connectors, when used as prescribed. 

15.1.3 Terminal devices used in the output circuits of a battery eliminator or a similar power supply unit 
shall not be compatible with those described in TIS 1 66 Plugs and socket-outlets for Domestic 
and similar General Use. 

Compliance is checked by inspection and by manual test 

15.2 Protective earth terminal 

If an apparatus is provided with a protective earth terminal, the following shall apply : 

a) for apparatus provided with a connector socket for the mains supply, the protective earth contact 
shall be an integral part of this socket ; 

b) for apparatus to be connected to fixed wiring or provided with a non-detachable flexible cord or 
cable, the protective earth terminal shall be adjacent to the mains terminals. 

The protective earthing conductor shall be connected to a screw terminal, to a soldered termination 
or to another device of comparable effectiveness. 

The protective earth terminal shall be of a robustness at least equal to that of the mains terminals 
and of a type such that the same tools can be used for the connection of the conductors. 

All parts of a protective earth terminal shall be such that there is no danger of corrosion resulting 
from contact with the copper of the earth conductor or with any other metal part. 

A protective earth terminal shall comply with the requirements of clause 15.3. In addition, either 
the screw or the body shall be of brass or of other metal no less resistant to corrosion and the 
contact surfaces shall be bare metal. It shall not be possible to loosen the screw by hand. 

Compliance is checked by inspection and by manual test 

Requirements and tests for connecting means other than screw terminals and soldered terminations 
are under consideration. 
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The connection between the protective earth terminal or protective earth contact and parts required 
(see clause 9.3.3) to be connected thereto shall be of a low resistance. 

Compliance is checked by the following test; 

A current of 10 A derived from an a.c. source with a no-load voltage not exceeding 6 V is passed 
for one minute between the protective earth terminal or protective earth contact and each of the 
accessible metal parts in turn. 

The voltage drop between the protective earth terminal or protective earth contact of the 
apparatus and the accessible metal part is measured and the resistance is calculated from the 
current and this voltage drop. 

The resistance of the flexible supply cord is not included in the resistance measurement 

The resistance shall not exceed 0. SO. 

Care is taken that the contact resistance between the tip of the measuring probe and the metal part 
under test does not influence the test results. 

In the case of a low rated supply voltage, a reduced resistance value may be necessary. 

15.3 Terminals for external flexible cords 

15.3.1 Terminals shall be so located or shielded that, even should a strand of a conductor escape from a 
terminal, there is no risk of accidental contact between live parts and accessible metal parts. 

A free strand of a live conductor shall not touch any accessible metal part and a strand of an 
earthing conductor, (if any), shall not touch any live part. 

Compliance is checked by inspection and by the following test 

An 8 mm length of insulation is removed from the end of a stranded conductor having the 
nominal cross-sectional area specifled in Clause 16, which is then connected to the terminal with 
one strand free. 

The free strand is bent in every possible direction without tearing back the insulation and 
without bending the strand around barriers and it shall not make contact prohibited by the 
requirement. 

15.3.2 Screw terminals shall be so fixed that they will not work loose when the screws are tightened or 
loosened. 

Compliance is checked by connecting and disconnecting 10 times a conductor of the specified 
maximum cross-sectional area. 

The value of the torque to be applied shall be 2/3 of the value given in Table 6. 

Screw terminals may be prevented from working loose by two fixing screws, by fixing with one 
screw in a recess without appreciable play, or by other suitable means. 

15.3.3 Screw terminals shall allow connection to be made with sufficient contact pressure without 
damaging the conductor. Furthermore, they shall allow a conductor to be connected without 
special preparations (e.g. soldering of the end of the conductor, use of cable lugs or bending of 
eyelets) and they shall prevent the bare conductors from slipping out when the screws are 
tightened. 

Compliance is checked by inspection of the conductor after it has been fitted according to clause 
15. 3. 2fior the first time. 

15.3.4 The supply conductors and the earthing conductor of a non-detachable mains cord or cable shall 
not be soldered directly to the conductors of a printed board. 

Compliance is checked by inspection. 

15.4 Devices forming a part of the mains plug 
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15.4.1 A device provided with pins intended to be introduced into fixed socket-outlets shall not impose 
undue strain on these socket-outlets. 

Compliance is checked by engaging the device, as in normal use, with the socket-outlet of a test 
apparatus as shown in Figure 18, The balancing arm of the test apparatus pivots about a 
horizontal axis through the centre lines of the contact tubes of the socket-outlet at a distance of 8 
mm behind the engagement face of the socket-outlet. 

With the device not in engagement the balancing arm is in equilibrium, the engagement face of 
the socket-outlet being in the vertical position. 

After the device has been engaged, the torque to be applied to the socket-outlet to maintain its 
engagement face in the vertical plane is determined by the position of a weight on the balancing 
arm. 

The torque shall not exceed 0. 25 Nm. 

15.4.2 The device shall comply with specified in TIS 166 for the dimensions of mains plugs. 
Compliance is checked by measurement 



16. External flexible cords 



16.1 In case main supply flexible cords are polyvinyl chloride insulated cable they shall comply with TIS 
1 1 : PVC insulated cables and flexible cords. If main supply flexible cords are rubber insulated cables 
they shall comply with lEC 245 : 

Non-detachable flexible cables and cords of Class I apparatus shall be provided with a green/yellow 
core connected to the protective earth terminal of the apparatus and if a plug is provided, to the 
protective earth contact of the plug. 

Compliance is checked by inspection. 

16.2 Conductors of mains supply cords shall have such a cross-sectional area that, when a short-circuit 
occurs at the apparatus end of the cord, the protective devices in the electrical installation operate 
before the cord overheats. The nominal cross-sectional area of 0.75 mm^. 

Compliance is checked by inspection. 

16.3 Conductors of flexible cords used as connection between the apparatus and other apparatus used in 
combination with it, shall have a cross-sectional area such that the temperature rise of the insulation 
under normal operating condition and under fault conditions is negligible. 

Compliance is checked by inspection. In case of doubt the temperature rises of the insulation are 
determined under normal operating conditions and under fault conditions : the temperature rises shall 
not exceed the values given in the appropriate columns of Table 3. 

16.4 a) Flexible cords used as connection between the apparatus and other apparatus used in combination 

with it, and comprising live conductors, shall have adequate dielectric strength. 

Compliance is checked by the following test 

A specimen of the cord, 5 m long, is immersed for 24 h in water at a temperature of 20 + 5 C, a 
length of about 10 cm at each end of the specimen being kept above the water, A test voltage of 4 u 
or 2 820 V (peak), whichever is the higher, is then applied for 15 min between each live conductor 
and the water. 

In addition, this voltage is applied between each live conductor and each conductor intended to be 
connected to accessible metal parts of the apparatus. 
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No breakdown shall occur during the tests. The voltage U is the higher value occurring across the 
insulation either under normal operating conditions or under fault conditions. 

If a length of 5 m of cord cannot be obtained, the longest available piece is used. 

b) Flexible cords used as connection between the apparatus and other apparatus used in combination 
with it, and comprising live conductors, shall withstand bending and other mechanical stresses 
occurring in normal use. 

Compliance is checked by the resistance to bending test of TIS 1 1 except that mass and pulley 
diameter of the following table applies : 



TABLE 5 Mass and pulley diameter 
(clause 16.4.b) 



Overall diameter (D) of the flexible cable or cord 
(mm) 


Mass 
(kg) 


Pulley diameter 

(mm) 


D<6 


I.O 


60 


6<D<12 


1.5 


120 


12<D<20 


2.0 


180 



The carrier moves to and fro 1 5000 times (30 000 movements). 

The voltage between the conductors is U, ad defined in-clause 16.4. a). 

After the test, the specimen shall withstand the dielectric strength test specified in clause 16.4. a) 

16.5 The apparatus shall allow the external flexible cords, comprising one or more live conductors, to be 
so connected that the connecting points of the conductors are relieved from strain, that the outer 
covering is protected from abrasion, and that the conductors are prevented from twisting. 

Moreover, it shall not be possible to push an external cord back into the apparatus through its aperture 
if this involves danger. 

The method by which the relief from strain and the prevention fo twisting is provided shall be clearly 

seen. 

Makeshift methods, such as tying the cord into a knot or tying the cord with a sfring, are not 
permitted. 

The devices for strain and twist relief shall either be made of insulating material, or have a fixed 
covering of insulating material other than natural rubber, if an insulation fault of the cord may make 
accessible metal parts live. 

For Class I apparatus, the arrangement of the terminals for the mains supply flexible cord, or the 
length of the conductors between the device for strain and twist relief and the terminals, shall be such 
that the live conductors become taut before the conductor connected to the protective earth terminal, 
if the cord slips out of the device for strain and twist relief. 

For portable musical instruments and their associated amplifiers, the attachment of mains supply 
fiexible cords shall, in addition, be such that the cord can easily be replaced without any special 
preparation and without the aid of special purpose tools. 

Compliance is checked by inspection and by the following test 

The test is made with the type of fiexible cord attached to the apparatus. 
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The apparatus is fitted with its flexible cord, the device flor strain and twist reliefl being appropriately 
used. The conductors are introduced into the terminals, and the terminal screws, if any, are slightly 
tightened, so that the conductors cannot easily change their position. After this preparation, pushing 
the cord further into the apparatus shall not be possible or shall cause no danger. 

A mark is made on the cord, under strain, near the aperture, and the flexible cord is subjected 100 
times to a pull of 40 N for a duration of I second each. The pull shall not be applied injerks. 

Immediately afterwards, the cord is subjected for a period of 1 min to a torque of 0.25 Nm. 

During the test the cord shall not be displaced by more than 2 mm, the measurement being made 
while the cord is still under strain : the ends of the conductors shall not be noticeably displaced in the 
terminals and no damage to the flexible cord shall be caused by the device for strain and twist relief. 

16.6 Apertures for external flexible cords mentioned in clause 16.5 shall be so constructed that there is no 
risk of damage to the cord during its introduction or subsequent movements. 

This can be done, for example, by rounding the edges of the aperture or by using an appropriate 
bushing of insulating material. 

Bushings of insulating material shall not deteriorate in normal use. 

Compliance is checked by inspection, by fltting flexible cords, and by the following test 

Bushings of insulating material are subjected to an ageing test for 10 days (240 h) at a temperature 
30 K above the temperature to which they are subjected under normal operating conditions, with a 
minimum of 70 C. 

After the test, the bushing is subjected to the dielectric strength test of clause 1 0.3m the test voltage 
being applied between a metal rod of the same section as the cord, inserted instead of the cord, and 
the metal part in which the bushing is fixed. 



17. Electrical connections and mechanical fixings 



17.1 Screw terminals providing electrical contact and screw fixings which during the life of the apparatus 
will be loosened and tightened several times shall have adequate strength. 

Screws exerting contact pressure and screws with a nominal diameter less than 3 mm which form part 
of the above-mentioned screw fixings shall screw into a metal nut or a metal insert. 

However, screws having a nominal diameter less than 3 mm, which do not exert contact pressure, 
need not be screwed into metal, provided that the screw fixing withstands the torque specified in 
Table 6 for screws of 3 mm diameter. 

Screw fixings which during the life of the apparatus will be loosened and tightened several times 
include terminal screws, screws for fixing covers (as far as they must be loosened to open the 
apparatus), screws for fixing handles, knobs and the like. 

Compliance is checked by the following test 

The screws are loosened and then tightened, with a torque according to Table 6; 

- 5 times in the case of screws operating in a thread in metal ; 

- 10 times in the case of screws operating in weed or in a thread in insulating material. In the latter 
case, the screws are to be completely removed and reinserted each time. 

The screws shall not be tightened in jerks. 

After the test there shall be no deterioration impairing the safety of the apparatus. 

The material in which the screws are inserted is verified by inspection. 
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TABLE 6 Torque 
(clause 12.2,clause 15.3.2 and clause 17.1) 



Nominal diameter 

of screw 

(mm) 


Torque 
(Nm) 


Screws with 
heads 


Screws without 
heads 


2.5 


0.4 


0.2 


3 


0.5 


0.25 


3.5 


0.8 


0.4 


4 


1.2 


0.7 


5 


2.0 


0.8 


6 


2.5 


- 



17.2 Means shall be provided to ensure the correct introduction of screws into female threads in 
nonmetallic material, if they will be loosened and tightened several times during the life of the 
apparatus and contribute to safety. 

Compliance is checked by inspection and by manual test. 

This requirement is deemed to be met if introduction in a slanting manner is prevented, for example 
by guiding the screw in the part to be fixed, by a recess in the nut or a lead to the screw. 

17.3 Screws or other fixing devices intended to fix backcovers, bottomcovers or the like, shall be captive in 
order to prevent replacement during servicing by screws or other fixing devices, which might cause a 
reduction of creepage distances or clearances between accessible metal parts and live parts below the 
values given in Table 2. 

Such screws need not be captive if, when replaced by a screw having a length of 1 times its nominal 
diameter, the distances are not less than those stated in the Table 2. 

Compliance is checked by inspection and measurement. 

17.4 Electrical connections in parts directly connected to the supply mains (see clause 2.9) shall be so 
designed that contact pressure is not transmitted through insulating material other than ceramic, 
unless there is sufficient resiliency in the metallic parts to compensate for any possible shrinkage of 
the insulating material. 

Compliance is checked by inspection. 

17.5 Conductive parts permanently fixed together and carrying a current exceeding 0.5 A across their 
interface shall be secured in such a way that loosening is prevented. 

Compliance is checked by inspection and by manual test 

Sealing by compound or the like provides satisfactory locking only for screw connections not subject 
to torsion. 

If the fixing consists of more than one screw or rivet, only one of them need be locked. 

For rivets, a non-circular shank or an appropriate notch may be a sufficient guard against rotation. 
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17.6 Cover-fixing devices which may be operated during the life of the apparatus, shall have adequate 
mechanical strength, if the failure of such devices would impair the safety of the apparatus. 

The locked and unlocked positions of these devices shall be unambiguous, and it shall not be possible 
to unlock the devices inadvertently. 

Compliance is checked by inspection and by operating the device and by one of the following tests : 

- In the case of devices the operation of which is effected by a combination of rotary and linear 
movements, the device is locked and unlocked and the torques or forces necessary for this 
operation are measured. While the device is in the locked position, a torque or force of twice the 
value necessary to lock the device, with a minimum of I Nm or 10 N is applied in the locking 
direction, unless it is unlocked by a smaller torque or force in the same direction. 

This operation is performed ten times. 

The torque or force necessary to unlock the device shall be at least 0. 1 Nm or I N. 

- In the case of covers fixed by means of snap fasteners, the cover is removed and replaced ten times 
in the intended way. 

After this test the cover shall still comply with the test-hook and rigid test-fnger tests described in 
clause 8.2. 

\1.1 Detachable legs or stands supplied by the manufacturer of the apparatus, shall be delivered with the 
relevant fixing screws, unless supplied with the apparatus. 

Compliance is checked by inspection. 



18. Mechanical strength of picture tubes and protection against the effects of implosion 

1 8. 1 The picture tube of a television apparatus with a maximum face dimension exceeding 16 cm either 
shall be intrinsically protected with respect to effects of implosion and to mechanical impact, or the 
enclosure of the apparatus shall provide adequate protection against the effects of an implosion of 
the tube. 

A non-intrinsically protected picture tube shall be provided with an effective protective screen which 
cannot be removed by hand ; if a separate screen of glass is used, it shall not be in contact with the 
surface of the tube. 

Compliance is checked by inspection and by measurement and by the tests of: 

- Cause 18. 2 for intrinsically protected tubes, including those having integral protective screens ; 

- Cause 18. 3 for apparatus having non-intrinsically protected tubes. 

A picture tube is considered to be intrinsically protected with respect to the effects of implosion if, 
when it is correctly mounted, no additional protection is necessary. 

To facilitate the tests, the tube manufacturer may indicate the most vulnerable area on the tubes to be 
tested. 



18.2 Intrinsically protected picture tubes, including those having integral protective screens. 

Each of the tests of clauses 18.2.2 and 18.2.3 is made on six tubes, three of which are tested as 
received and the others after having been subjected to the ageing process of clause 1 8. 2. 1. 

No failure is allowed. 

For the tests of clauses 18.2.2 and 18.2.3, the tubes are mounted in a test cabinet, according to the 
instructions given by the manufacturer of the tube, the cabinet being placed on a horizontal support 
at a height of 75 + 5 cm above the floor. 

48 



TIS 1195-1993(2536) 

Care is taken that, during the tests, the cabinet does no slide on the support. 

The following description of a test cabinet is given as an example : 

The cabinet is made of plywood, with a thickness of about 12 mm for tubes having a maximum face 
dimension not exceeding 50 cm and of about 19 mm for larger tubes. 

The outside dimensions of the cabinet are approximately 25% larger than the overall dimensions of 
the tube. 

The front of the cabinet is provided with an opening closely surrounding the tube when mounted. The 
back of the cabinet is provided with an opening, 5 cm in diameter, and rests against a wooden bar, 
about 25 mm high, which is fixed to the support and prevents the cabinet from sliding. 

18.2.1 Ageing process 

The ageing process is as follows : 

a) Damp heat conditioning : 

24 h at 25 + 2 °C and 90% to 95% relative humidity 
24 h at 45 + 2 °C and 75% to 80% relative humidity 
24 h at 25 + 2 °C and 90% to 95% relative humidity 

b) Change of temperature consisting of two cycles, each comprising : 
1 hat + 20±2°C 

lhat-25±2°C 

I hat + 20 ±2 °C 

lhat + 50±2°C 

The change of temperature is not intended to cause severe thermal stress on the picture tube, 
and may be achieved using one or two chambers 

c) Damp heat conditioning as indicated under a). 

18.2.2 Implosion test 

Cracks are propagated in the envelope of each tube by the following method : 

An area on the side or on the face of each tube is scratched (see Figure II) with a diamond 
stylus and this place is repeatedly cooled with liquid nitrogen or the like until a fracture occurs. 

To prevent the cooling liquid from flowing away from the test area, a dam of modelling clay or 
the like should be used. 

After this test, no particles having a mass exceeding 2 g shall have passed a 25 cm high barrier 
placed on the floor 50 cm from the projection of the front of the tube and no particles shall have 
passed a similar barrier at 200 cm. 

18.2.3 Mechanical strength test 

Each tube is subjected to one impact of a hardened steel ball having a Rockwell hardness of at 
least R6 2 and a diameter of40^'o mm, and which is suspended from aflxed point by means of a 
string. 

Keeping the string straight the ball is raised and then allowed to fall onto any place on the face 
of the tube from a height such that the vertical distance between the ball and the point of impact 
is : 

- 210 cm for tubes having a maximum face dimension exceeding 40 cm ; 

- 170 cm for other tubes. 
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The point of impact on the face of the tube must be at least 20 mm from the border of its usefiil 
area. 

After this test, no particles having a mass exceeding 10 g shall have passed a 25 cm high barrier 
placed on the floor 150 cm from the projection of the face of the tube. 

18.3 Non-intrinsically protected picture tubes 

The apparatus, with the picture tube and the protective screen in position, is placed on a horizontal 
support at a height of 75 ± 5 cm above the floor, or directly on the floor if the apparatus is obviously 
intended to be positioned on the floor. 

The tube is made to implode inside the enclosure of the apparatus by the method described in clause 
18.2.2. 

After this test, no particles having a mass exceeding 2 g shall have passed a 25 cm high barrier 
placed on the floor 50 cm from the projection of the front of the apparatus, and no particle shall have 
passed a similar barrier at 200 cm. 



19. Mechanical stability 



Apparatus designed to stand on the floor and having a mass exceeding 20 kg shall have adequate 
mechanical stability. 

Compliance is checked by the tests of clauses 1 9. 1 and 19.2. 

During these tests, the apparatus shall not overbalance. 

19.1. The apparatus is placed in its normal position of use on a plane inclined at an angle of 10° to the 
horizontal and rotated slowly through an angle of 360 about its normal vertical axis. 

If, however, the apparatus is such that, were it to be tilted through an angle of 1 0° when standing on a 
horizontal plane, a part of it not normally in contact with the supporting surface would touch the 
horizontal plane, the apparatus is placed on a horizontal support and tilted in the most unfavourable 
direction through an angle of 10° . 

The test on the horizontal support may be necessary, for example, for apparatus provided with small 
feet, castors or the like. 

19.2 The apparatus is placed on a non-skid surface that is at an angle not exceeding I^ to the horizontal 
with lids, flaps, drawers and doors in the most unfavourable position. 

A force of 1 00 N directed vertically downwards is applied in such a way as to produce the maximum 
overturning moment to any point of any horizontal surface, protrusion or recess, provided that the 
distance of that point to the floor does not exceed 72 cm. 



20. Resistance to fire of television receivers 



20.1 Printed boards 

Printed boards with a surface area in excess of 25 cm^ incorporated in television receivers shall be 
adequately fire-retardant, unless they are contained in a metal enclosure or protected by encapsulation 
meeting the test of clause 14.4. 

However, printed boards with a surface area of 25 cm^ or less supporting spark gaps which provide 
protection against overvoltages in excess of 4 kV under fault conditions, shall also be adequately fire- 
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retardant, unless they are contained in a metal enclosure or protected by encapsulation meeting the 
test of sub-clause 14.4. 

Compliance is checked as follows : 

The test is carried out on specimens of the base material, as described in test a). 

Should the sample fail to comply, test b) is performed on specimens of the printed boards which are 
representative of the production boards and the results of this test shall be decisive. 

a) Vertical burning test for rigid base material 

This test is made on five specimens of the base material of the printed board. 

The test specimens are prepared from the metal-clad base material under test, from which the 
metal has been completely removed, Its dimension shall be 125 + 5 mm long and 13 + 1 mm 
wide. Its edges shall be smooth and the radius of its corners shall not exceed 1 3 mm. 

These specimens are pre-conditioned for 24 h at a temperature of 125 + 2 C in an air- 
circulating oven and subsequently allowed to cool in a desiccator over anhydrous calcium 
chloride for 4 h at room temperature. 

A specimen is supported with its longitudinal axis vertical, by clamping it within 6 mm of the top 
by a clamp on a stand, so that the lower end of the specimen is 10 + 1 mm above the top of the 
tube of the burner and approximately 300 mm above a white pine-wood board which board 
which is covered with a single layer of wrapping tissue paper as described in clause 14. 4. 4. 

The ignition source is a fame produced from a Bunsen burner having a tube length of 
approximately 100 mm and an inside diameter of 9. 5 + 0.5 mm, the tube being not equipped with 
any end attachment such as a stabilizer. 

Methane of technical grade (or natural gas having gross heat of combusion approximately 
37MJ/n^ at 25 '^C and 1 barometric pressure) together with appropriate control and meter are 
used to regulate the fiows gas. Adjust the gas supply and the air inlets of the burner until a 
yellow-tipped blue fiame 19 ± 1 mm high is produced and then by increasing the air supply until 
the yellow tip just disappears. 

The burner is then placed vertically and centrally under the lower end of the specimen and 
allowed to remain for 10 s. It is then moved at least 150 mm away and the burning time, in 
seconds, is measured from the instant of removal of the burner flame to that when flaming from 
the specimen extinguishes. 

When the specimen extinguishes, the burner is immediately replace in its original position under 
the specimen. After 10 s, the test flame is again withdrawn and the duration of flaming is noted. 

If the test flame is blown out by gases produced by the specimen, the test is made on a new 
specimen. 

If specimen drips molten or flaming material during either flame application, the burner may be 
tilted to an angle up to 45^ and also slightly withdrawn from one of the 13 mm sides of the 
specimen during the flame application, to avoid material dripping into the tube of the burner. 

If the specimen drips molten or flaming material or is consumed during the test, the burner is 
hand held and the 10 mm distance between the bottom of the specimen and the top of the burner 
tube is maintained during the flame application. 

Any molten string of the material is ignored, and the flame is applied to the major portion of the 
specimen. 

The duration of flaming after the first and after the second removal of the test fiame shall not 
exceed 10 s and the average fiaming time of the five specimens shall not exceed 5 s. 
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Howeverjf the total sum of ten burning times of the five specimens does not exceed 50 s but 
individual burning times exceed 10 s, a further set of five specimens is tested. If the second set 
meet all the requirements. These shall be deem to be satisfied. 

If the total sum of the ten burning times of the five specimens exeeds 50 s by not more than 5 s, a 
firther set ofifive specimens is tested, and ifithe requirement fior total burning time are met, they 
shall be deemed to be satisfied. 

Burning up to the holding clamp is not allowed and the wrapping tissue paper shall not ignite. 

b) Needle fiame test, rigid printed boards 

This test is made on five specimens ofi printed board representative ofi the production boards 
incorporated in the apparatus, no components being mounted on the specimens. 

The dimensions ofi the specimens are normally 150 mm X 150 mm, but smaller production boards 
are tested in their actual size. 

The specimen are pr-conditioned fior 24 h at a temperature ofi 125 ±2 °C in an air-circulating 
oven and subsequently allowed to cool in a desiccator over anhydrous calcium chloride fior 4 h 
at room temperature. 

The specimens is positioned vertically with the lower horizontal edge 200 + 5 mm above a white 
pinewood board, which is covered with a single layer ofi wrapping tissue paper. 

For smaller specimens, the smallest dimension shall be taken as the lower edge. 

The means to fix the specimen shall not infiuence the effect of the test fiame or the propagation 
ofifiames in a way other than that occurring under normal conditions ofi use. 

A burner consisting ofi a tube having a bore ofiO. 5 + 0.1 mm is mounted at an angle if about 45° 
so that any drops firom the test specimen can fill fireely on the underlying layer. 

The butane gas fiame having a length ofi 12 ± 2 mm is applied fior 30 s to the lower horizontal 
edge ofi the specimen, at least 1 0mm away firom the nearest corner, so that the specimen 
penetrates the fiame by approximately 2 mm. 

Afiter removal ofi the fiame, the burning time ofi any specimen shall not exceed 15 s, while the 
average burning time fior the five specimens shall not exceed 10 s. 

The wrapping tissue paper shall not ignite. 

If).!. Enclosures 

Backcovers of television receivers as well as parts of their enclosures having ventilation holes 
provided exclusively for letting out heated air, shall be made of slow-burning material. 

Small parts attached separately to television receiver backcovers, such as fixing clips and mains cable 
brackets, etc., need not comply with this requirement. 

This requirement does not apply to black and white television receivers having a picture tube with 
overall nominal diagonal dimension of 38 cm or less, as seen in the front projection. 

Compliance is checked by thefiollowing burning test 

Three specimens, 125 mm in length by 12 mm in width, cut firom the thinnest part ofi the backcover or 
firom that part ofi the enclosure to be tested, are subjected to the burning test. The specimens should 
have no perfiorations and the edges be smooth. 

However, if it is not possible to obtain the specimens firom the actual enclosure or backcover, 
specimens made to the required dimensions firom identical material should be used. 
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Each specimen is marked across its width with two lines 25 mm and 100 mm from one end. The 
specimen is clamped at one end, with its longitudinal axis horizontal and its transverse axis inclined 

The specimens are pre-conditioned for at least 48 h at 20 + 2 OC and relative humidity of 65 + 5% 
The burning test is conducted in a chamber, enclosure or laboratory hood, which is free from 



A Bunsen burner as prescribed in clause 20.1 is supplied with a uniform flow of technical grade 
methane gas. 

A steel wire gauze with 8 meshes per centimetre and 12. 5 cm square, is clamped horizontally beneath 
the specimen with a distance of 9 mm between the lowest edge of the specimen and the gauze with the 
free end of the specimen even with the edge of the gauze (see Figure 16) 

The burner is placed remote from the specimen, ignited and adjusted to produce a blue flame 25 mm 
high. The flame is obtained by adjusting the gas supply and the airports of the burner until a 25 mm 
yellow tipped blue flame is produced and then the air supply is increased until the yellow tip 
disappears. The height of the flame is measured again and corrected if necessary. 

The centre axis of the burner tube is in the same vertical plane as the lower longitudinal edge of the 
specimen and inclined towards the end of the specimen at an angle of approximately 45^ to the 
horizontal. 

The flame is applied to the free end of the specimen for 30 s without changing the position of the 
burner and is then removed from the specimen. If the specimen burns up to the 25 mm line before the 
flame has been applied for 30 s, the flame application is discontinued when the burning reaches the 
marked reference line. 

If the specimen continues to burn after application of the test flame, the time for the burning edge to 
travel from the 25 mm mark to the 100 mm mark is measured. The rate of burning is calculated and 
shall not exceed 40 mm/min 

If more than one specimen fails during the test the material is not acceptable. If one specimen fails, 
the test is repeated on another sample of three specimens, all of which shall then comply with the 
requirement 
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distances are measured 



Clearance 



Live part 
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Test finger 



Fictitious conductive layer 



Fig 1 . Accessible part 
(clauses 4.3.1 and 9.3.11) 
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Fig 2a). Filter for the use of white noise signal generator 
(clause 4.1.5) 
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\ . . Section A-A 

Spherical 



Tolerances: 






on angles: 


±5' 




on linear dimension; 




less than 


25 mm;- 


+ 0.0 
- 0.05- 


over 


25 mm: 


± 0.2 


Fig 3a) 


Jointed test Finger 




(dau 


se 9.1.1) 



Dimensions in miilimetres 




80 



20 



^U^ 



Dimensions oi 



Fig 3b). Rigid test finger 
(clauses 8.2 and 9.1.1) 




r sec Figure 3a). 



Dimensions in millimetres 
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Dimensions in miilimetres 



Fig 4. Test hook 
(clause 8.2) 



Fig 5. Test cliain 
(clause 9.1.2) 




Fig 6. Test pin 
(clause 9.1.4) 



Dimensions in millimetres 



58 



10 kV »=^ 




[" 1 
L,__J 



Ci = 1 nF R3 = 100 MQ 



TIS 1195-1993(2536) 



Ra 



1 



R3 



s 



R4 



10 kV x=^ 




1^ i 

L,__J 



R2 



R3 



R* 



Ci 


= 1 nF 


R3 = 


100 


MQ 


Ri 


= 1 kQ 


R4 = 


0.1 


MQ 


R2 


= 4 MQ 


Rs = 


15 


MQ 



(R2 is used only when the tests of Sub-clause 14.2 are performed on a 
component comrising a capacitor only.) 

The switch S is a critical part of the circuit. It must be so designated that as 
little as possible of the available energy is dissipated in arcing or inadequate 
insulation. An example of such a switch is given in Figure 7b). 

The component X under test is connected to the terminals C and D. Optionally 
the voltage divider R3, R4 may be provided so that an oscilloscope connected 
across R4 permits the observation of the voltage waveform across the 
component under test. This voltage divider is compensated so that the observed 
wavwform corresponds with that across the component under test. 



Fig 7a). Circuit for surge tests 
(clauses 10.1, 14.1a) and 14.2.4.2) 
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Switch controlled by a motor or any 
other appropriate device 




The switch (S in Figure 7a) comprises the following parts: 

The brass pillars A and B support circular electrodes E spaced at a distance of 1 5 
mm; K is a brass sphere of 7 mm diameter and is supported on a rigid rod of 
insulating material approximately 150 mm long. 

A, B and K are connected as shown in Figure 7a), K by means of a flexible wire. 

Care must be taken to avoid bouncing of sphere K. 



Fig 7b). Example of a switch to be used in the circuit for surge tests 

(Fig 7a) 
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Release cone 



Release bar 



Till 1111 Lj-xj^/; ; ^ ; ; / f ; ,i 



Release-mechaniam spring 
Release jaw 



ZZZZ2ZZZZZZZZZ 




' ' 1 r>i /I ^ ^ ff ^ ^ n^///J- 



X iii 



-i» I y ^^; ; P;,v^/v^ - ,,.,.,.,,.-fr ;!:; 




Hammer head 



Hammer spring 



Hammer shaft Cocking knob 



Release cone spring 



The apparatus consists of three main parts: the body , the striking element and 
the spring-loaded release cone. 

The body comprises the housing, the striking elelment guide, the release 
mechanism and all parts rigidly fixed thereto. The mass of this assembly is 1250 
g- 

The striking elelment comprises the hammer head, the hammer shaft and the 
cocking knob. The mass of this assemble is 250 g. 

The hammer head has a hemispherical lace of radius 1 mm and is of polyamide 
having a Rockwell hardness of HR 100; it is fixed to the hammer shaft in such a 
way that the distance from its tip to the plane of the front of the cone, when the 
striking elelment is on the point of release is 20 mm. 

The cone has a mass of 60 g and the cone spring is such that it exerts a force of 
20 N when the release jaws are on the point of releasing the striking element. 

The hammer spring is adjusted so that the product o the compression, in 
millimeters, and the force exerted, in newtons, equals 1000, the compression 
being approximately 20 mm. With this adjustment, the impact energy is 0.5 + 
0.05 Nm. 

The release mechanism springs are adjusted so that they exert just sufficient 
pressure to keep the release jaws in the closed position. 



Fig 8. Test hammer 
(clause 12.1.3 and 12.5) 
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Steel plate 3 mm thick 




The shaft shall not protrude into the barrel. 



Fig 9. Tumbling barrel 
(clause 12.3) 



Dimensions in millimetres 
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Specimen under test 



The circuir values are: 

Rl = E where E is the rated voltage 

I 1 is the rated current 

R2 = Rl V 2 Where X is the ratio between the rated peak surge current and the rated r.m.s. 

current. 
r> T _ 800 

KJ — Rl 



X 

CR2 = 2500 |iS 

D — A silicon rectifier. 

Tile circuit elemts and tlie source impedance are cliosen so as to ensure a 10% accuracy of the rated surge current and rated current. 

Fig 10. Circuit for mains switch testing 
(clause 14.6.6.b) 
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Fig11. Scratch patterns for implosion test 
(clause 18.2.2) 



Dimensions in millimetre 




Direction of movement of tlie pin 



Specimen under test 



The pin is in the plane A B C D which is perpendicular (o the specimen under test. 

Fig 12. Scratch test for insulating layers 
(clause 9.3.6) 
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Wire gauze 



Fig 16. Burning test in liorizontal axis 
(clause 20.2) 



Dimensions in millimetres 



Supply mains 



-o a 



m 



-Ob 




% 




Eiectrically separated accessible 
pans 



The diagram shows a separating mains transformer T, where point "a" is live relative to point "b". If "a" and "b" are inside 
the apparatus, the sum of the distances x and y is taken into account for the purpose of checking compliance with Sub-clause 
9.3.4. 



Fig 17. Example of assessment of reinforced insulation 
(clause 9.3.4) 
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.Balancing arm 
\ 



^ - . . I a 



Fig 18. Test apparatus for devices forming a part of mains plug 

(clause 15.4.1) 
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Material: steel (hardened) 



Hole diameter 1 .5 mm 



Dimensions in millimetres 



a 


b 
(min.) 


c 


d 
(min.) 


e 
(min.) 


/ 


g 


h 


J 


Jt 

(min.) 


9.576 

- -6.01 


8.05 


2.438 



-O.Ol 


9.1 


7.112 


0.8 

±0.4 


40 
.0 
±0.4 


12 



±0.4 


43 



±0.4 


0.3 
radii 



Note. - The mating section of the test plug is in accordance with I EC Publication 169-2, Figure 7. 



Fig 19. Test plug for mechanical tests on antenna coaxial sockets 

(clause 12.5) 
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APPENDIX A 

SAFETY REQUIREMENTS FOR MAINS OPERATED ELECTRONIC APPARATUS 
PROVIDED WITH PROTECTION AGAINST SPLASHING WATER 

(clause 1.1) 

The requirements of this standard supplemented or replaced by those contained in this appendix, apply to 
mains operated electronic apparatus provided with protection against splashing water, intended for outdoor 

use. 

5. Marking 

5.101 Protection against splashing water 

Apparatus provided with protection against splashing water shall be marked with the designation IP 
24, (see additional details in TIS 5 1 3 Standard for classification of degrees of protection provided 
by enclosures) 

Compliance is checked by inspection. 

5.102 Clause 5.6 does not apply. 

9. Shock hazard under normal operating conditions 
Add to clause 9. 3. 4. 

" The enclosure shall be of insulating material." 

10. Insulation requirements 

Modify clause 10. 2 as follow; 

10.2 Splash and moisture requirements 

10.2.1 Splash treatment 

The enclosure shall provide adequate protection against splashing water. 

Compliance is checked by the treatment specified below, which is made on the apparatus 
fitted with external fiexible cords in accordance with the requirements ofi clause 16. 

The apparatus shall be tested as described in TIS 513 

Immediately afiter this treatment, the apparatus shall comply with the tests ofi clause 10.3 and 
inspection shall show that water, which may have entered the apparatus, does not cause any 
damage in the sense ofi this standard; in particular, there shall be no trace ofi water on 
insulations fior which creepage are specified. 

10.2.2 Humidity treatment 

Clause 10.2 applies, except that the duration ofi the test is 7 days (168 hr). 
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